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Section II: Complete Work Breakdown Structure (WBS) 

1.0 Bevalac Upgrade 

1.1 Construction 

1.1.1 Synchrotron ring systems 

1.1.1.1 Magnets and supports (including electrostatic septa) 

1.1.1.1.1 Dipoles 

1.1.1.1.1.1 Long dipole (12) 

1. 1. 1. 1. I. 1.1 
1. 1. 1.1.1. 1.2 
1. 1. 1. 1. 1.1.3 
1. 1. 1. 1. 1. 1.4 

Coils (including steering coils) 
Yokes 
Fixtures 
Assembly and test 

1.1.1.1.1.2 Short dipole (13) 

I. 1. 1. 1.1.2.1 
1. 1. 1. 1. 1.2.2 
1.1.1.1.1.2.3 
I. 1. 1. 1.1.2.4 

Coils (including steering coils) 
Yokes 
Fixtures 
Assembly and test 

1.1.1.1.2 Quadrupoles 

1.1. 1. 1.2.1 Long (F) quadrupoles (II) 

1.1.1.1.2.1.1 Coils 
1.1.1.1.2.1.2 Yokes 
1.1.1.1.2.1.3 Fixtures 
1.1. 1. 1.2. 1.4 Assembl y and test 

1. 1.1. 1.2.2 Short (D) quadrupoles (12) 

1.1. 1. 1.2.2.1 
1.1.1.1.2.2.2 
1. 1. 1. 1.2.2.3 
1. 1. 1.1.2.2.4 

Coils 
Yokes 
Fixtures 
Assembly and test 

1. 1.1. 1.2.3 Special quadrupole (I) 

1.1. 1.1.2.3.1 Coils 
1.1. 1.1.2.3.2 Yokes 
1.1.1.1.2.3.3 Fixtures 
1.1.1.1.2.3.4 Assembly and test 

1.1. 1.1.2.4 Skew quadrupoles (2) 
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Coils 
Yokes 
Fixtures 

1.1.1.1.2.4.1 
1.1.1.1.2.4.2 
1.1.1.1.2.4.3 
1.1.1.1 .2.4.4 Assembly and test 

1.1.1.1.3 Sextupoles 

1.1.1.1.3.1 X-sextupoles (6) 

1.1. 1.1.3.1.1 Coils 
1.1.1.1.3.1.2 Yokes 
1.1.1.1.3.1.3 Fixtures 
1.1.1.1.3.1.4 Assembly and 

1.1.1.1.3.2 Y -sextupoles (6) 

1.1.1.1.3.2.1 Coils 
1.1.1.1.3.2.2 Yokes 
1.1.1.1.3.2.3 Fixtures 
1.1.1.1.3.2.4 Assembly and 

1.1.1.1.4 Steering magnets (NONE) 
1.1.1.1.5 Injection elements 

test 

test 

1.1.1.1.5.1 
1.1.1.1.5.2 
1.1.1.1.5.3 

Septum magnet 
Electrostatic inflcctor (1) 
Slow bump magnets (3) 

1.1.1.1.6 Extraction elements 

1.1.1 .1.6.1 
1.1.1.1.6.2 
1.1.1.1.6.3 
1.1.1.1.6.4 
1.1.1.1.6.5 
1.1.1.1.6.6 
1.1.1.1.6.7 

Thin-septum magnet (1) 
Thick-septum magnet (I) 
Electrostatic septum (1) 
Full aperture fast kicker (NONE) 
Slow bump magnets (NONE) 
Fast perturbation quadrupoles (2) 
Fast extraction scxtupoles (2) 

1.1.1.1.7 Stands and supports 
1.1.1.1.8 Installation 

1.1.1.2 Ring vacuum system 

S~ct i on II 

1.1.1.2.1 Vacuum chambers 

1.1.1.2.1.1 
1.1.1.2.1.2 
1.1.1.2.1.3 
1.1.1.2.1.4 

Dipole chambers 
Straight section chambers 
Injection area chambers 
Extraction area chambers 

1.1.1.2.2 Pumping sys tem 

1.1.1.2.2.1 
1.1.1.2.2.2 

Roughing sys tem 
Guard vacuum external pumping sys tem 
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1.1.1.2.2.3 Main cryopump system 

1.1.1.2.3 Instrumentation 

1.1.1.2.3.1 
1.1.1.2.3.2 

Vacuum monitoring 
Beam monitoring 

1.1.1.2.3.2.1 BIE 
1.1.1.2.3.2.2 Closed orbit monitors 

1.1.1.2.4 Installation 

1.1.1.3 Rf system 

Sc<.: lion II 

1.1.1.3.1 Cavity 
1.1.1.3.2 Ferrite bias system 
1.1.1.3.3 Final amplifier 
1.1.1.3.4 High voltage power supply 
1.1.1.3.5 Low level rf 
1.1.1.3.6 Instrumentation & control systems interface 
1.1.1.3.7 Cooling system 
1.1.1.3.8 Assembly and test 
1.1.1.3.9 Installation 

1.1.1.4 Ring power supplies 

1.1.1.4.1 Dipole power supplies 

1.1.1.4.1.1 
1.1.1.4.1.2 
1.1.1.4.1.3 
1.1.1.4.1.4 

Power supplies 
Controls 
System installation 
System tests 

1.1.1.4.2 Quadrupole power supplies 

1.1.1.4.2.1 
1.1.1.4.2.2 
1.1.1.4.2.3 
1.1.1.4.2.4 

Power supplies 
Controls 
System installation 
System tests 

1.1.1.4.3 Special ring power supplies 

1.1.1.4.3.1 
1.1.1.4.3.2 
1.1.1.4.3.3 
1.1.1.4.3.4 
1.1.1.4.3.5 
1.1.1.4.3.6 

Back-leg winding power supplies 
Sqew quad power supplies 
Sextupole power supplies 
Steering magnet power supplies (NONE) 
System installation 
System tests 

1.1.1.4.4 Injection elements - power supplies 

1.1.1.4.4.1 
1.1.1.4.4.2 
1.1.1.4.4.3 
1.1.1.4.4.4 

Septum magnet power supplies 
Electrostatic inflector power supplies 
Slow bump magnets power supplies 
System installation 
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1.1.1.4.4.5 System tests 

1.1.1.4.5 Extraction elements - power supplies 

1.1.1.4.5.1 
1.1.1.4.5.2 
1.1.1.4.5 .3 
1.1.1.4.5.4 
1.1.1.4.5.5 
1.1.1.4.5.6 
1.1.1.4.5.7 
1.1.1.4.5.8 

Thin-septum magnet power supplies 
Thick-septum magnet power supplies 
Electrostatic septum power supplies 
Full aperture fast kicker power supplies (NONE) 
Fast perturbation quadrupole power supplies 
Extraction sextupole power supplies 
System installation 
System tests 

1.1.1.5 Beam monitoring devices 

1.1.1.5.1 First turn injection diagnostics 
1.1.1.5.2 Installation 

1.1.1.6 Survey and alignment 

1.1.1.6.1 Monuments 
1.1.1.6.2 Liquid level 
1.1.1.6.3 Survey instruments 
1.1.1.6.4 Alignment fixtures 
1.1.1.6.5 Ring survey and alignment 

1.1.2 Modifications to beamlines 

Section II 

1.1.2.1 Magnets and supports 

1.1.2.1.1 Injection beamline 

1.1.2.1.1.1 Magnets 

1.1.2.1.1.1.1 Dipoles 
1.1.2.1.1.1.2 Quadrupoles 

1.1.2.1.1.2 Supports 

1.1.2.1.2 Extraction beam line 

1.1.2.1.2.1 Dipole 

1.1.2.1.2.1.1 Coils 
1.1.2.1.2.1.2 Yokes 
1.1.2.1.2.1.3 Fi xtures 
1.1.2.1.2.1.4 Assembly and test 

1.1.2.1.2.2 Supports 

1.1.2.1.3 EPB area (NONE) 
1.1.2.1.4 Local injector (NONE) 
1.1.2.1.5 Transfer line (NONE) 
1.1.2.1.6 Emittance matcher 
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1.1.2.1.6.1 
1.1.2.1.6.2 

Magnets 
Supports 

1.1.2.1.7 Installation and alignment 

1.1.2.2 Vacuum systems 

1.1.2.2.1 Injection beamline 
1.1.2.2.2 Extraction beamline 
1.1.2.2.3 EPB area (NONE) 
1.1.2.2.4 Local injector (NONE) 
1.1.2.2.5 Transfer line (NONE) 
1.1.2.2.6 Emittance matcher 
1.1.2.2.7 Installation 

1.1.2.3 Mechanical instrumentation for beam monitoring 

1.1.2.3.1 Injection beam line 

1.1.2.3.1.1 
1.1.2.3.1.2 
1.1.2.3.1.3 
1.1.2.3.1.4 
1.1.2.3.1.5 
1.1.2.3.1.6 

Beam profile monitors 
Optical monitoring (NONE) 
Beam intensity monitors (NONE) 
X-Y collimators (NONE) 
Attenuators (NONE) 
Assembly and test 

1.1.2.3.2 Extraction beamline (NONE) 
1.1.2.3.3 EPB area (NONE) 
1.1.2.3.4 Local injector (NONE) 
1.1.2.3.5 Transfer line (NONE) 
1.1.2.3.6 Emittance matcher 

1.1.2.3.6.1 
1.1.2.3.6.2 
1.1.2.3.6.3 
1.1.2.3.6.4 
1.1 .2.3.6.5 
1.1.2.3.6.6 

Beam profile monitors 
Optical monitoring (NONE) 
Beam intensity monitors 
X-Y collimators (NONE) 
Emittance diagnostics (NONE) 
Assembly and test (NONE) 

1.1.2.3.7 Installation and alignment 

1.1.2.4 Power supplies 

1.1.2.4.1 Injection beamline power supplies 

1.1.2.4.1.1 
1.1.2.4.1.2 
1.1.2.4.1.3 
1.1.2.4.1.4 
1.1.2.4.1.5 
1.1.2.4.1.6 

Dipoles 
Quadrupoles 
Steering magnets (NONE) 
Control systems interface 
System installation 
System tests 

1.1.2.4.2 Extraction beamline power supplies 

1.1.2.4.2.1 Dipoles 
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1.1.2.4.2.2 Quadrupoles 
1.1.2.4.2.3 Steering magnets (NONE) 
1.1.2.4.2.4 Control systems interface 
1.1.2.4.2.5 System installation 
1.1.2.4.2.6 System tests 

1.1.2.4.3 EPR area (NONE) 
1.1.2.4.4 Local injector (NONE) 
1.1.2.4.5 Transfer line (NONE) 
1.1.2.4.6 Emittance matcher power supplies 

1.1.2.4.6.1 
1.1.2.4.6.2 
1.1.2.4.6.3 
1.1.2.4.6.4 

Septum magnets 
Control systems interface 
System installation 
System tests 

1.1.3 Instrumentation and controls 

S(;ct ioll II 

1.1.3.1 Low level electronics 

1.1.3.1.1 Interlock safety systems 

1.1.3 .1.1.1 
1.1.3.1.1.2 
1.1.3.1.1.3 
1.1.3.1.1.4 
1.1.3 .1.1.5 
1.1.3.1.1.6 
1.1.3.1.1.7 
1.1.3.1.1.8 
1.1.3.1.1.9 
I. 1.3.1. l.lO 
I. 1.3. I. 1.11 
I. 1.3.1. l.l 2 
I. 1.3.1. 1.1 3 
I. 1.3. I. 1.14 

Ring lattice magnets 
Ring injection magnets 
Ring extraction magnets 
Ring vacuum system 
Ring rf system (NONE) 
Injection beamlines 
Extraction beam lines 
Local injector (NONE) 
Transfer line (NONE) 
EPB area (NONE) 
Emittance matcher 
Control system interface 
System installation 
System tests 

1.1.3.1.2 Timing system 

1.1.3.1.2.1 
1.1.3.1.2.2 
1.1.3.1.2.3 
1.1.3.1.2.4 
1.1.3.1.2.5 
1.1.3.1.2.6 

Timing generator 
Timing·pulse di s tribution 
SHILAC synchroni zation 
Control system interface (NONE) 
System installation 
System tests 

1.1.3.1.3 Vacuum monitoring and control 
1.1.3.1.4 Radiation monitoring 

1.1.3.1.4.1 
1.1.3.1.4.2 
1.1.3.1.4.3 
1.1.3.1.4.4 
1.1.3.1.4.5 
1.1.3.1.4.6 

Synchrotron area 
Injection beamlines (NONE) 
Extraction beamlines (NONE) 
Local injector 
Transfer line 
EPB area 
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1.1.3.1.4.7 
1.1.3.1.4.8 
1.1.3.1.4.9 
1.1.3.1.4. \0 

1.1.3.1.5 Beam 

Emittance matcher (NONE) 
Control systems interface 
System installation 
System tests 

monitoring 

1.1.3.1.5.1 Synchrotron area 

1.1.3.1.5.1.1 BIE (I) 
1.1.3.1.5.1.2 Orbit correction sensors 
1.1.3.1.5.1.3 Phase feedback system 
1.1.3.1.5.1.4 First turn injection diagnostics 
1.1.3.1.5.1.5 System installation 
1.1.3.1.5.1.6 System tests 

1.1.3.1.5.2 Injection beam lines 

1.1.3.1.5.2.1 
1.1.3.1.5.2.2 
1.1.3.1.5.2.3 
1.1.3.1.5.2.4 
1.1.3.1.5.2.5 
1.1.3.1.5.2.6 
1.1.3.1.5.2.7 

Beam profile monitors 
Optical monitors (NONE) 
Beam intensity monitors (NONE) 
x-Y collimators (NONE) 
Attenuators (NONE) 
System installation 
System tests 

1.1.3.1.5.3 
1.1.3.1.5.4 
1.1.3.1.5.5 
1.1.3.1.5.6 
1.1.3.1.5.7 

Extraction beamlines (NONE) 
Local injector (NONE) 
Transfer line (NONE) 
EPB area (NONE) 
Emittance matcher 

1.1.3.1.5.7.1 Beam profile monitor 
1.1.3.1.5.7.2 Optical monitors (NONE) 
1.1.3.1.5.7.3 Beam intensity monitors (NONE) 
1.1.3.1.5.7.4 X-V collimators (NONE) 
1.1.3.1.5.7.5 Emittance diagnostics (NONE) 
1.1.3.1.5.7.6 System installation 
1.1.3.1.5.7.7 System tests 

1.1.3.1.6 Communications (NONE) 

1.1.3.2 Computer control system modifications 

S~cliol1 II 

1.1.3.2.1 Computers and networks 

1.1.3.2.1.1 
1.1.3.2.1.2 
1.1.3.2.1.3 

System hardware 
Network hardware 
Documentation 

1.1.3.2.2 Operator stations 
1.1.3.2.3 Data acquisition and control hardware 

1.1.3.2.3.1 
1.1.3.2.3.2 

Rf systems 
Vacuum systems 
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1.1.3.2.3.3 
1.1 .3.2.3.4 
1.1.3.2.3.5 

Power supplies 
Beam monitoring 
Interlock monitoring system 

1.1.3.2.4 Commercial software 
1.1.3.2.5 Installation 

1.1.3.3 Control room consolidation 

1.1.3.3.1 Hilac 

1.1.3.3.1.1 
1.1.3.3.1.2 
1.1.3.3.1.3 
1.1.3.3.1.4 
1.1.3.3.1.5 
1.1.3.3.1.6 
1.1.3.3.1.7 
1.1.3.3.1.8 
1.1.3.3.1.9 

instrumentation 

Rf system 
Adam injector 
Eve injector 
TV distribution 
Analog distribution 
Mod-Comp replacement 
A - area (miscellaneous monitoring) 
Stripper control 
Existing control room modifications 

1.1.3.3.2 Synchrotron instrumentation 

1.1.3.3.2.1 
1.1.3.3.2.2 
1.1.3.3.2.3 
1.1.3.3.2.4 
1.1.3.3.2.5 
1.1.3.3.2.6 

Transfer line 
Main ring 
Injector 
EPB 
MG 
Existing control room modifications 

1.1.4 Conventional facilities 

1.104.1 Site clearance and preparation - Bevatron systems removal 

1.1.4.1.1 Access - shielding manipulation 
1.1.4.1.2 Bevatron magnet yokes 
1.1.4.1.3 Bevatron magnet leg slabs 
1.1.4.1.4 Bevatron magnet coils 
1.1.4.1.5 Bevatron vacuum systems 
1.1.4.1.6 Beam line removals 

1.1.4.1.6.1 
1.1.4.1.6.2 
1.1.4.1.6.3 

Beam 39 (NONE) 
Injection channel 
EPB 0 channel 

1.1.4.1.7 Bevatron electrical systems 
1.1.4.1.8 Miscellaneous Bevatron systems 
1.1.4.1.9 Disposal 

1.1.4.2 Shielding modifications 

1.1.4.2.1 Synchrotron 
1.1.4.2.2 Injection area 
1.1.4.2.3 Extraction area 
1.1.4.2.4 EPB area 
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1.1.4.2.5 Local injector (NONE) 
1.1.4.2.6 Transfer line (NONE) 
1.1.4.2.7 Emittance matcher (NONE) 

1.2 ED&I 

1.1.4.3 Utilities - mechanical 

1.1.4.3.1 HVAC 
1.1.4.3.2 Cooling 
1.1.4.3.3 Fire hazard control 
1.1.4.3.4 Utilities 

1.1.4.4 Utilities - electrical 

1.1.4.4.1 AC power distribution 
1.1.4.4.2 Cable trays 

1.2.1 Synchrotron ring systems 

1.2.1.1 
1.2.1.2 
1.2. 1.3 
1.2.1.4 
1.2. 1.5 
1.2.1.6 

Magnets and supports 
Ring vacuum system 
Rf system 
Ring power supplies 
Beam monitoring devices 
Survey and alignment 

1.2.2 Modifications to beamlines 

Magnets and supports 
Vacuum systems 

1.2.2.1 
1.2.2.2 
1.2.2.3 
1.2.2.4 

Mechanical instrumentation for beam 
Power supplies 

1.2.3 In strumentation and controls 

1.2.3.1 Low level electronics 
1.2.3 .2 Computer control system modifications 
1.2.3.3 Control room consolidation 

1.2.4 Conventional facilities 

1.2.4.1 
1.2.4.2 
1.2.4.3 
1.2.4.4 

Site clearance and preparation 
Shielding modifications 
Utilities mechanical 
Utilities electrical 

1.3 Project management and administration 

1.3.1 Project direction / management 
1.3.2 Project office services 
1.3.3 Project financial tracking 
1.3.4 Incremental indirects 

1.4 Contingency 
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1.4.1 Synchrotron ring systems 

1.4.1.1 
1.4.1.2 
1.4.1.3 
1.4.1.4 
1.4.1.5 
1.4.1.6 

Magnets and supports 
Ring vacuum system 
Rf system 
Ring power supplies 
Bcam monitoring devices 
Survey and alignment 

1.4.2 Modifications to beamlines 

1.4.2.1 
1.4.2.2 
1.4.2.3 
1.4.2.4 

Magnets and supports 
Vacuum systems 
Mechanical instrumentation 
Power supplies 

for beam 

1.4.3 Instrumentation and cOnlrols 

1.4.3.1 
1.4.3.2 
1.4.3.3 

Low level electronics 
Computer control system modifications 
Control room consolidation 

1.4.4 Conventional facilities 

1.4.4.1 
' 1.4.4.2 
1.4.4.3 
1.4.4.4 

Site clearance and preparation 
Shielding modifications 
Utilities mechanical 
Utilities - electrical 

monitoring 

1.4.5 Project management and administration contingency 
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Bevalac Upgrade 

CDR Supplement - Cost Estimate Details 

I. Supplement Overview 

1. Introduction 

The purpose of this supplement is to provide additio nal backup materials 

concerning the cost estimate. contained in Chapter 8 of the main volume of this 

Conceptual Design Report . Chapter 8 includes the craft code and rate table. 

together with summaries of the project costs. obligations. and schedules. For the 

most part. the contents of Chapter 8 are not repeated here. 

The results of the cost estimate are summarized in Table I in FY87 k$. The base 

cost for construction is $19.664 M. The 1lllJI.l. construction cost (construction base 

plus associated contingency) represents 74% of the $34.130 M project total. The 

cost for ED&I ($5.839 M) represents approximately 30% of the construction base 

cost. Adding $1.71 M estimated for project management and administration costs 

brings the project subtotal (project base cost) to $27.213 M. The contingency of 

$6.917 M thus represents approximately 25% of the project base cost. This figure 

includes all contingencies for construction. ED&I. and project management and 

administration. The full cost estimate roll-up is given in Section III of thi s 

supplement. 

Table I : Bevalae Upgrade Project (Costs in 1987 k$). 

1.0 Project Total 34,130 

1.1 Construction 19.664 

1.2 ED&I 5.839 (29.7% of construction) 

1.3 Project management 1.710 

Subtotal 27.213 

1.4 Contingency 6.917 (25.4% of subtotal) 
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In the remainder of Section I. a brief discussion is given of the methods and 

procedures used in developing the full cost estimate. of the cost schedules. and of 

the contingency analysis for the Bevalac Upgrade project. Information resulting 

from this process concerning cost summaries. cost and obligations schedules. as 

well as distributions of construction. ED&I. and contingencies are also given in 

this Supplement Overview. 

Sections II through V of this Supplement provide more detailed information of 

the cost estimating process. Section II contains the work breakdown structure; 

Section III contains the total estimated cost roll-Up in FY87 dollars; Section [V 

contains the cost estimate summaries; and finally. Section V contains the cost 

estimate detail listing. 

2. Cost Estimating Procedures for Construction & ED&I 

A carefUlly organized procedure was developed and followed in order to 

produce an accurate bottom-up cost estimate. This estimate was based on the Work 

Breakdown Structure (WBS) given in Section II of this Supplement. The 

appropriate Beva[ac staff group leaders had the primary responsibility for 

developing an accurate estimate at the lowest WBS level. typically Level 6 or Levcl 

7. including an estimate for ED&I and contingency. Materia[ and labor costs were 

separately estimated and entered on Standard Data Sheets (See Figure I). These 

costs were then entered into a computer spreadsheet facsimile of Figure 1. Using 

Lotus [ -2-3. these detailed cost data were then collected on Standard Summary 

Spreadsheets . 

The estimating team used past history. recent experience. catalogue prices. 

and vendor quotes to develop the cost estimate. The experience from working on 

Beva[ac Acce[erator Improvement Projects and previous upgrades. such as the 

U-Beams vacuum liner. and on PEP. proved to be highly valuable. [n cases where 

the relevant comparable costs occurred before FY 1987. a set of uniform escalation 

rates was used to convert these data to FY 1987 costs. These escalation rates arc 

given in Table 2. The yearly inflation factors come from DOE-HEP 1981 "Analysis 

of Cost and Price Changes". HEP-81402 and subsequent updates. These factors as 

stated (Fig. III. HEP-81402) represent a typical major construction project at HEP 

laboratories. 

Sect i on [ Page 2 



Ul 
() 

" '"' ~ . 

o 

" 

-0 

" "" <1> 

", 

Figure 1: Cost Estimate Detail Data Sheet 

COST ESTIMATE DETAILS 
BEVALAC UrljRADE 

Major File 
Component/Sub-{;omponent WBS Date Version Name Name 

Item Item Unit Material Malena! Cost Total Labor 
No. Title Meas No. Unit Basis Material No. 

Units Cost K$ Units 

NOles 

Labor Labor Crall Labor Total Total 
Unit Total Code Rate Labor Labor + 

Hours Hours $/Hr. K$ Material 



Using the ED&I effort estimates at the lowest WBS level as guidance. the 

estimating group leaders summarized this information at Level 4 for the final cost 

roll -ups . These roll -ups also include supplies and expenses which typically 

constitute about 15% of the ED&I effort. In general. the relative amount of ED&I 

effort for each major subsystem is a reflection of its design complexity . 

In the case of the synchrotron rf system. an unusually high rate of ED&I 

effort is provided because of the EE participation needed throughout a protracted 

testing period. Similarly. ED&I fo r the computer control system is high because it 

includes a significant amout of software developmen t effort . In the case of 

systems requiring a lot of replication of identical un its (such as the ring dipoles). 

the ED&I rates are comparatively lower. 

Table 2: Cost Estimate Escalation Factors for Construction. 

Ref. Yr. Ref. Yr. Cumulative Scaling 
FY"XX" Cost Factor to convert 

Inflation (% ) FY "XX"$ to FY87$ 

70 9.0 3.592 

71 10.9 3.295 

72 7.0 2.971 

73 6.8 2.777 

74 12.8 2.600 

75 9.0 2.305 

76 6.8 2.115 

77 9.2 1.980 

78 8.7 1.813 

79 10.2 1.668 

80 10.5 1.514 

81 9.1 1.370 

82 6.2 1.256 

83 3.7 1.183 

84 4.0 1.141 

85 4.2 1.097 

86 5.3 1.053 

87 1.000 
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The highest-cost. Level-3 item in the WBS for both construction and ED&I. is 

the new synchrotron ring. Figure 2 depicts the distribution of these costs among 

the six Level 4 WBS categories. A breakdown of labor costs by crafts for the total 

Bevalac Upgrade project is given in Table 3. This table includes labor costs for all 

project elements: construction; ED&I; and project management and 

administra tion. 

3. Cost Schedules 

The schedule for Construction was developed by projecting from the data base. 

the Level 4 costs associated with procurement. fabrication. and installation. For 

this analysis. assembly and test activities were classified either as fabrication (as 

in the case of magnets and rf system) or as installation (as in the case of power 

systems that are tested in situ at the final installation site). Bevatron systems 

removal and disposal were classified as installation activities for the purpose of 

schedule development. 

A schedule was then developed at WBS Level 4 for each of these three 

construction activities as well as for ED&I. The most significant items requiring 

funding in a fiscal year prior to actual costing were identified. permitting the 

development of a parallel schedule for obligations. These schedules werc 

conceptualized on a quarterly basis. and subsequently summarized by fiscal year. 

Table 4 shows the obligations and cost schedules in millions of then-year 

dollars. together with the escalation costs and escalation rates for each year. 

(These data are graphically presented as Figure 8-4 in the main volume of this 

Conceptual Design Report). Table 5 gives the cost schedule for major project 

clements. also in millions of then-year dollars. 
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Table 3: Cost Breakdown by Craft 

ra t Rate Total Person Total 
tion $/hr. Labor Hrs Years Cost: k$ Percent 

AA Administrative Assistant 28.42 10,000 5.00 284 1.72% 
CP Computer Programming 46.40 8,900 4.45 413 2.49% 
EC Electronic Coordination 33.55 20,450 10.23 686 4.15 % 
ED Electronic Drafting 25.45 8,230 4.12 209 1.27% 
EE Electronic Engineering 46.40 24,870 12.44 1,154 6.97% 
EI Electronic Installation 25.45 32,882 16.44 837 5.06% 
EM Electronic Maintenance 25.45 11,866 5.93 302 1.82% 
ES Electronic Shops 25.45 1,570 0.78 40 0.24% 
MD Mechanical Designer 36.00 37,340 18.67 1,344 8.12% 
ME Mechanical Engineering 49.00 31,180 15.59 1,528 9.23 % 
MES Mechanical Engineering Support 23 .00 7,715 3.86 177 1.07% 
MS Mechanical Shops 33.50 221,906 110.95 7,434 44.91% 
MT Mechanical Technician 22.50 38,363 19.18 863 5.21 % 
MU Mechanical Technology 31.60 154 0.08 5 0.03% 
NC Mechanical Shops NC Tool 49.80 46 0.02 2 0.01 % 
PC Plant Carpenter 34.25 288 0.14 10 0.06% 
PE Plant Electrician 34.25 6,259 3.13 214 1.30% 
PH Physicist 28.42 12,000 6.00 341 2.06% 
PP Plant Painter 34.25 30 om 1 0.Ql % 
PPL Plant Plumber 34.25 88 0.04 3 0.02% 
PT Plant Maintenance Technician 31.70 532 0.27 17 0.10% 
RG Rigger 31.20 22,022 11.01 687 4.15% 

Totals 496,691 248.35 16,552 100%1 
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Table 4: Obligations and Costs Schedule (millions of then-year dollars). 

Fiscal Year 

1989 1990 1991 Total 

Obligations 14.54 16.66 8.03 39.23 

Costs 8.57 21.56 9.10 39.23 

Escalation costs 0.72 2.80 1.58 5.10 
(included above) 

Escalation rate 4.8 5.3 5.6 
(percent) 

Cumulative 1.09 1.15 1.21 
Escalation factor * 

• Includes 4.0% escalation in FY88. 

Figures 3a. 3b. and 3c show cost schedules for various project elements in 

graphical form in both FY 1987 dollars and in then-year dollars . Figure 3a shows 

the cost schedule for the total project in the top panel. together wi th the cost 

schedules for the four Level 2 was elements in the four lower panels. 

Figures 3b and 3c show the cost sched ules for Construction and ED&I totals, 

respectively. at the top of each figure. together with the cost schedules of each of 

the four Level 3 was items in the four bottom panels. It is readily seen that most 

of the costs arc associated with the synchrotron ring i.e . the elements physically 

in the ring and the associated power supplies. This reflect s the successfu l 

integration of project clements with existing Bevalac systems and utilities. 

4. Contingency Ana lysis 

A contingency analysis was carri ed out to assess the technical and cost 

uncertainties associated with major systems at WBS Level 4 . Contingency 

es timates provided by the estimating team for each lowest - level WBS clement 

provided input for this process. The results of this eva luation, after review and 
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Table 5: Cost Schedule for Major Project Elements in Millions of Then-Yea r Dollars. 

Fiscal year 
I I 

Total s 
1989 1990 1991 

Synchrotron Ring 

• ED&I 2.08 1.43 0.95 4.46 
• Construction 2. 74 11.40 2.37 16.5 1 

Subtotals 4.82 12 .83 3 .32 20 .97 

llcamlinc Modification s 

• ED&I 0.19 0.21 0.10 0.50 
• Construction 0.13 1.45 0.25 1.83 

Subtotals 0.32 1.66 0.35 2.33 

Instrumentation & Controls 

• ED&I 0.36 0.40 0.54 1.30 
• Construction 0.57 1.26 0.61 2.44 

Subtotals 0 .93 1.66 1.15 3.74 

Con vent ional Facilities 

• ED&I 0. 14 0.17 0.07 0. 38 
• Construction 0.21 0.50 1.15 1.86 

Subtotals 0.35 0 .67 1.22 2.24 

Project Management & Admin. 0.60 0.67 0 .70 1.97 

Contingencies 1.55 4 .07 2.36 7.98 

Totals by fiscal yea r 8.57 21.56 9.10 39.23 
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some adjustments by the estimating group leaders, were incorporated into the cost 

roll-ups at Level 4 under WBS item 1.4 Contingencies. Table 6 summarizes the 

contingency rates assigned. Note that the contingency rates (percentages) 

shown apply to the construction base plus the ED&I total for each element. 

Contingencies assigned to construction items in general reflect past 

experience on similar systems. Here, the highest contingency rates are assigned 

to vacuum systems. The vacuum system for the synchrotron ring, although based 

on the cryo-liner concept of the existing Bevatron, is highly innovative, 

requiring careful interfacing to the magnet systems. This, taken together with 

the limited space between magnets, was judged to be the area with the highest 

budgetary risk, and was therefore assigned the highest contingency. (The 

beam line vacuum systems also were assigned a higher contingency to reflect a 

somewhat less-detailed design study of these components. These vacuum systems 

do llil1. represent a high degree of technical risk). 

A final analysis was carried out to determine the proper distribution of 

contingency funds among the three construction activities (p roc u rein e nt, 

fabrication, and installation) that were specified in connection with schedule 

development. This process was also used to establish the contingency funding 

profiles required in each construction year. The goal for this study was to 

associate a contingency rate with each activity as shown in Table 7, normalized to 

keep the total contingency funding (in FY 87 dollars) consistent with the more 

detailed contingency analysis explained above. 
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TABLE 6: Level 4 Summary of ED&I and Contingency Rates 

IBase (1987k$) ED&I Contingencyl 

1.1 CONSTRUCTION 19,664 30% 27% 

I 
11.1.1 Synchrotron rlOg systems 14,377 270/'0 27% 

1.1.1.1 Magnets & suppons 6,537 20% 22% 
1.1.1.2 Ring vacuum system 2,853 38% 36% 
1.1.1.3 RFsystem 892 63% 28% 
1.1.1.4 Ring power supplies 3,762 25% 28% 
1.1.1.5 Beam monitoring devices 135 28% 16% 
1.1.1.6 Survey & alignment 197 17% 24% 

11.1.2 Modifications to beamlines 1,596 280/'0 270/'0 

1.1.2.1 Magnets & suppons 942 23% 26% 
1.1.2.2 Vacuum systems 275 41% 35% 
1.1.2.3 Mech. Beam instrumentation 235 31% 24% 
1.1.2.4 Power supplies 144 29% 26% 

11.1.3 Instrumentation and controls 2,120 530/'0 21% 

1.1.3.1 Low level electronics 570 34% 26% 
1.1.3.2 Computer control system mods 557 70% 22% 
1.1.3.3 Control room consolidation 993 54% 19% 

11.1.4 Conventional facilities 1,570 21 0/'0 260/'0 

1.1.4.1 Site clearance & preparation 1,058 20% 28% 
1.1.4.2 Shielding modifications 242 21% 21% 
1.1.4.3 Utilities - mechanical 215 26% 24% 
1.1.4.4 Utilities - electrical 55 20% 27% 

1.3 PROJECT MANAGEMENT & ADMIN. 1710 13% 
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Table 7: Approximate Distribution of Contingency Costs 

(using FY 87 dollars). 

Construction and ED&! 

Construction 

• procurement 

• fabrication 

• installation 

ED&! 

Project Management and Administration 

Overall Project Average 

27% 

28% 

20% 

25% 

55% 

25% 

13% 

25% 

The high contingency set for installation is based on past experience. which 

indicates that this activity is significantly more difficult to estimate with 

confidence. Much of the procurement estimate. on the other hand. is based on 

vendor quotes. and accordingly a lower contingency rate of 20% was assigned . 

Figure 4 illustrates the results of this 

procurement and fabrication costs are 

analysis. The 

about equal. 

approximately 85% of the total construction funding. 

pie 

and 

chart shows that 

together require 

Installation activities 

constitute the remaining 15%. This representation is based on FY 87 dollars. 

The two lower panels in Figure 4 show the schedules for costs and obligations 

for the three construction activities . The cross-hatched portion at the top of each 

histogram bar represents the assigned contingency. 
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Section III: Total Estimated Cost (TEC); Roll-up in FY 87 Dollars. 

1.0 Bevalae Upgrade 

1.1 Construction 

1.1.1 Synchrotron ring systems 

1.1.1.1 Magnets & supports (& elee. septa) 

1.1.1.1.1 Dipoles 

1.1.1.1.1.1 Long dipole (12) 

I. I. I. 1.1. 1.1 Coils(+ steering coil 
1.1.1.1.1.1.2 Yokes 
1.1.1.1.1.1.3 Fixtures 
1.1.1.1.1.1.4 Assembly and test 

1.1.1.1.1.2 Short dipole (13) 

1.1.1.1.1.2.1 Coils( +steering coil) 
1.1.1.1.1.2.2 Yokes 
1.1.1.1.1.2.3 Fixtures 
1.1.1.1.1.2.4 Assembly and test 

1.1.1.1.2 Quadrupoles 

1.1.1.1.2.1 Long (F) quadrupoles (11) 

920.9 
1,476.8 

177.8 
172.6 

602.9 
609.4 

84.8 
169.4 

1.1.1.1.2.1.1 Coils 209.7 

Sl.!c tion III 

1.1.1.1.2.1.2 Yokes 125.7 
1.1.1.1.2.1.3 Fixtures 33.1 
1.1.1.1.2.1.4 Assembly and test 91.5 

1.1.1.1.2.2 Short (D) quadrupoles (12) 

1.1.1.1.2.2.1 Coils 
1.1.1.1.2.2.2 Yokes 
1.1.1.1.2.2.3 Fixtures 
1.1.1.1.2.2.4 Assembly and test 

1.1.1.1.2.3 Special quadrupole (1) 

1.1.1.1.2.3.1 Coils 
1.1.1.1.2.3.2 Yokes 
1.1.1.1.2.3.3 Fixtures 
1.1.1.1.2.3.4 Assembly and test 

1.1.1.1.2.4 Skew quadrupoles (2) 

212.5 
117 .0 

18 .1 
99.7 

19.2 
11.5 
25.7 

8.3 

Page I 

4,215 

2,748.1 

1,466.5 

1,014 

460.0 

447.3 

64.8 

42.3 

34,1 30 

19,664 

14,377 

6,537 



1.1.1.1.2.4.1 Coils 10.8 
1.1.1.1.2.4.2 Yokes 6.7 
1.1.1.1.2.4.3 Fixtures 22.1 
1.1.1.1.2.4.4 Assembly and test 2.8 

1.1.1.1.3 Sextupoles 

1.1.1.1.3.1 X·sextupoles (6) 

1.1.1.1.3.1.1 Coils 56.0 
1.1.1.1.3.1.2 Yokes 26 .2 
1.1.1.1.3.1.3 Fixtures 22.6 
1.1.1.1.3.1.4 Assembly and test 17.4 

1.1.1.1.3.2 Y-sextupoles (6) 

1.1.1 .1.3.2.1 Coils 56.0 
1.1.1.1.3.2.2 Yokes 26.2 
1.1.1.1.3.2.3 Fixtures (NONE) 
1.1.1.1.3.2.4 Assembly and test 17.4 

1.1.1.1.4 
1.1.1.1.5 

Steering magnets (NONE) 
Injection clements 

1.1.1.1.5.1 Septum magnet 
1.1.1.1.5.2 Electrostatic inflector 
1.1.1.1.5.3 Slow bump magnets (3) 

1.1.1.1.6 Extraction clements 

1.1.1.1.6.1 Thin-septum magnet 
1.1.1.1.6.2 Thick-septum magnet 
1.1.1.1.6.3 Electrostatic septum 
1.1.1.1.6.4 Fast kicker (NONE) 
1.1.1.1.6.5 Bump magnets (NONE) 
1.1.1.1.6.6 Perturbation quads (2) 
1.1.1.1.6.7 Extraction sextupoles (2) 

1.1.1.1.7 
1.1.1.1.8 

Stands and supports 
Installation 

1.1.1.2 Ring vacuum system 

1.1.1.2.1 Vacuum chambers 

1.1.1.2.1.1 Dipole chambers 
1.1.1.2.1.2 Straight section chambers 
1.1.1.2.1.3 Injection area chambers 
1.1.1.2.1.4 Extraction area chambers 

1.1.1.2.2 Pumping systems 

S ~c tion III 

1.1.1.2.2.1 Roughing system 
1.1.1.2.2.2 Guard vac. external sys. 
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122.2 

99.6 

54.6 
38.8 
35.3 

74.9 
132.5 
32.2 

31.3 
35.9 

1,281.9 
574.7 

64.3 
64.3 

85.4 
156.4 

222 

129 

307 

455 
196 

1,985 

508 

2,853 



1.1.1.2.2.3 Main cryopump system 

1.1.1.2.3 Instrumentation 

1.1.1.2.3.1 Vacuum monitoring 
1.1.1.2.3.2 Beam monitoring 

1.1.1.2.3.2.1 BIE 7.2 
1.1.1.2.3.2.2 Closed-orbit monit. 69.5 

1.1.1.2.4 In s tallation 

1.1.1.3 RF system 

1. 1.1.3.1 
1.1.1.3.2 
1.1.1.3.3 
1.1.1.3.4 
1.1.1.3.5 
1.1.1.3.6 
1.1.1.3.7 
1.1.1.3.8 
1.1.1.3.9 

Cavity 
Ferrite bias system 
Final amplifier 
High voltage power supply 
Low level RF 
Instr. & control sys. interface 
Cooling system 
Assembly and test 
Installation 

1.1.1.4 Ring power supplies 

1.1.1.4.1 Dipoles (MG mods) 

1.1.1.4.1.1 Power supplies 
1.1.1.4.1.2 Controls 
1.1.1.4.1.3 System installation 
1.1.1.4.1.4 System tests 

1.1.1.4.2 Quadrupole PIS 

1.1.1.4.2.1 Power supplies 
1.1.1.4.2.2 Controls 
1.1.1.4.2.3 System installation 
1.1.1.4.2.4 System tests 

1.1.1.4.3 Special ring power supplies 

1.1.1.4.3.1 Back-leg winding PIS 
1.1.1.4.3.2 Sqew-quad PIS 
1.1.1.4.3.3 Sextupole PIS 
1.1.1.4.3.4 Stcering mag PIS (NONE) 
1.1.1.4.3.5 System installation 
1.1.1.4.3.6 System tests 

1.1.1.4.4 Injection el ements PIS 

Sl!c tio n III 

1.1.1.4.4.1 Septum magnet PIS 
1.1.1.4.4.2 Electrostatic inflector PIS 
1.1.1.4.4.3 Slow bump magnets PIS 
1.1.1.4.4.4 System in stallation 
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266.5 

37.1 
76.7 

1,300.0 
36.0 

105.3 
23.2 

700 .0 
36.0 

101.0 
16.4 

529.2 
45.2 

190.8 

81.4 
8. 1 

28.7 
9.7 

148.7 
41.0 

114 

246 

313 
62 

100 
166 
82 
53 
21 
77 
18 

1,465 

853 

855 

233 

892 

3,762 



1.1.1.4.4.5 System tests 4.9 

1.1.1.4.5 Extraction elements - PIS 356 

1.1.1.4.5.1 Thin-septum magnet PIS 28.7 
1.1.1.4.5.2 Thick-septum magnet PIS 89.7 
1.1.1.4.5.3 Electrostatic septum PIS 22.6 
1.1.1.4.5.4 Fast kicker PIS (NONE) 
1.1.1.4.5.5 Perturb. quads PIS 120.0 
1.1.1.4.5.6 Extraction sextupoles PIS 48.3 
1.1.1.4.5.7 System installation 40.5 
1.1.1.4.5.8 System tests 6.4 

1.1.1.5 Beam monitoring devices 135 

1.1.1.5.1 First turn inj. diagnostics 123 
1.1.1.5 .2 Installation 12 

1.1.1.6 Survey and alignment 197 

1.1.1.6.1 Monuments 5 
1.1.1.6.2 Liquid level 34 
1.1.1.6.3 Survey instruments 10 
1.1.1.6.4 Alignment fixtures 24 
1.1.1.6.5 Ring survey and alignment 124 

1.1.2 Modifications to beam lines 1,596 

1.1.2.1 Magnets and supports 942 

1.1.2.1.1 Injection beamline 512 

1.1.2.1.1.1 Magnets 472.0 

1. 1.2.1. 1. l.l Dipoles 378. 1 
1.1.2.1.1.1.2 Quadrupoles 93 .9 

1.1.2.1.1.2 Supports 40.0 

1.1.2.1.2 Extraction beamline 331 

1.1.2.1.2.1 Dipole 318.7 

1.1.2.1.2.1.1 Coils 77 .1 
1.1.2.1.2.1.2 Yokes 123 .1 
1.1.2.1.2.1.3 Fixtures 104.0 
1.1.2.1.2.1.4 Assembly and test 14.5 

1. 1.2.1.2.2 Supports 12.0 

1.1.2.1.3 EPB area (NONE) 
1.1.2.1.4 Local injector (NONE) 
1.1.2.1.5 Transfer line (NONE) 
1.1.2.1.6 Emittance matcher 72 
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1.1.2.1.6.1 Magnets 
1.1.2.1.6.2 Supports 

1.1.2.1.7 Installation and alignment 

1.1.2.2 Vacuum systems 

1.1.2.2.1 
1. 1.2.2.2 
1. 1.2.2.3 
1. 1.2.2.4 
1.1.2.2.5 
1. 1.2.2.6 
1. 1.2.2.7 

Injection beamline 
Extraction beam line 
EPS area (NONE) 
Local injector (NONE) 
Transfer line (NONE) 
Emittance matcher 
Installation 

1. 1.2.3 Mech. instr. for beam monitoring 

1.1.2.3.1 Injection beam line 

1.1.2.3.1.1 Seam profile monitors 
1.1.2.3.1.2 Optical monit. (NONE) 
1.1.2.3.1.3 Intensity monit. (NONE) 
1. 1.2.3.1.4 X-Y collimators (NONE) 
1. 1.2.3.1.5 Attenuators (NONE) 
1. 1.2.3.1.6 Assembly and test 

1. 1.2.3.2 
1. 1.2.3.3 
1. 1.2.3.4 
1. 1.2.3.5 
1. 1.2.3.6 

Extraction beamline (NONE) 
EPS area (NONE) 
Local injector (NONE) 
Transfer line (NONE) 
Emittance matcher 

1. 1.2.3.6.1 Seam profile monitors 
1.1.2.3.6.2 Optical monit. (NONE) 
1. 1.2.3.6.3 Seam intensity monitors 
1.1.2.3.6.4 X- Y collimators (NONE) 
1. 1.2.3.6.5 Emittance diag. (NONE) 
1.1.2.3.6.6 Assembly and test (NONE) 

1.1.2.3.7 Installation and alignment 

1.1.2.4 Power supplies 

1.1.2.4.1 Injection beamline PIS 

1.1.2.4.1.1 Dipoles 
1.1.2.4.1.2 Quadrupoles 
1.1.2.4.1.3 Steering magnets (NONE) 
1.1.2.4.1.4 Control systems interface 
1.1.2.4.1.5 System installation 
1.1.2.4.1.6 System tests 

1.1.2.4.2 Extraction beamline PIS 

1.1.2.4.2.1 Dipoles 
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65 .8 
6.0 

103.9 

5.4 

69.3 

50.0 

35.3 
50.0 

6.8 
21.1 
4.4 

18.8 

28 

116 
70 

75 
14 

109 

119 

7 

118 

21 

275 

235 

144 



1.1.2.4.2.2 Quadrupoles (NONE) 
1.1.2.4.2.3 Steering magnets (NONE) 
1.1.2.4.2.4 Control sys. iot'face (NONE) 
1.1.2.4.2.5 System installation 
1.1.2.4.2.6 System tests 

1.1.2.4.3 
1.1.2.4.4 
1.1.2.4.5 
1.1.2.4.6 

EPB area (NONE) 
Local injector (NONE) 
Transfer line (NONE) 
Emittance matcher PIS 

1.1.2.4.6.1 Septum magnets 
1.1.2.4.6.2 Control sys. iot'face (NONE) 
1.1.2.4.6.3 System installation 
1.1.2.4.6.4 System tests 

1.1.3 Ins trumentation and controls 

1.1.3.1 Low level electronics 

1.1.3.1.1 Interlock safety systems 

1.1.3.1.1.1 Ring lattice magnets 
1.1.3.1.1.2 Ring injection magnets 
1.1.3.1.1.3 Ring extraction magnets 
1.1.3.1.1.4 Ring vacuum system 
1.1.3.1.1.5 Ring rf system (NONE) 
1.1.3.1.1.6 Injection beam lines 
1.1.3.1.1.7 Extraction beamlines 
1.1.3.1.1.8 Local injector (NONE) 
1.1.3.1.1.9 Transfer line (NONE) 
1.1.3.1.1.10 EPB area (NONE) 
1.1.3.1.1.11 Emittance matcher 
1.1.3.1.1.12 Control system interface 
1.1.3.1.1.13 System installation 
1.1.3.1.1.14 System tests 

1.1.3.1.2 Timing system 

1.1.3.1.2.1 Timing generator 
1.1.3.1.2.2 Timing-pul se distribution 
1.1.3.1.2.3 SHILAC synchronization 
1.1.3.1.2.4 Control sys. int'face (NONE) 
1.1.3.1.2.5 System installation 
1.1.3 .1.2.6 System tests 

1.1.3. 1.3 Vacuum monitoring & control 
1.1.3.1.4 Radiation monitoring 

Si.'l.:tio n III 

1.1.3.1.4.1 Synchro tr on area 
1.1.3. 1.4.2 Inj. beam lines (NONE) 
1.1.3.1.4.3 Extr. beamlines (NONE) 
1.1.3.1.4.4 Local injector 
1.1.3. 1.4.5 Transfer line 
1.1.3.1.4.6 EPB area 
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1.0 
1.1 

2.6 

2.2 
0.4 

4.3 
0.5 
0.6 
2.9 

1.0 
0.4 

0.8 
49.2 

9.7 
9.9 

56.4 
4.1 
2.9 

4.4 
2.7 

25.8 

2.0 
1.8 
5.7 

5 

79 

70 

67 
71 

2,120 

570 



1.1.3.1.4.7 Emittance matcher (NONE) 
1.1.3.1.4.8 Control systems interface 
1.1.3.1.4.9 System installation 
1.1.3.1.4.10 System tests 

1.1.3.1.5 Beam monitoring 

1.1.3.1.5.1 Synchrotron area 

1.1.3.1.5.1.1 BIE (I) 4.3 
1.1.3.1.5.1.2 Orb. corr. sensors 72.7 
1.1.3.1.5.1.3 Phase feedback sys. 9.1 
1.1.3.1.5.1.4 First turn inj. diag. 61.1 
1.1.3.1.5.1.5 System installation 16.4 
1.1.3.1.5. 1.6 System tests 7.6 

1.1.3.1.5.2 Injection beamlines 

1.1.3.1.5.2.1 Beam profile monit. 57 .0 
1.1.3.1.5.2.2 Optical mono (NONE) 
1.1.3.1.5.2.3 Intens. mono (NONE) 
1.1.3.1.5.2.4 X-Y collimat. (NONE) 
1.1.3.1.5.2.5 Attenuators (NONE) 
1.1.3.1.5.2.6 System installation 3.7 
1.1.3.1.5.2.7 System tests 6.4 

1.1.3.1.5.3 Extr. beamlines (NONE) 
1.1.3.1.5.4 Local injector (NONE) 
1.1.3.1.5.5 Transfer line (NONE) 
1.1.3.1.5.6 EPB area (NONE) 
1.1.3.1.5.7 Emittance matcher 

1.1.3.1.5.7 .1 Beam profile monit. 37.4 
1.1.3.1.5.7 .2 Optical mono (NONE) 
1.1.3.1.5.7.3 Intens. mono (NONE) 
1.1.3.1.5.7.4 X-V collimat. (NONE) 
1.1.3.1.5.7.5 Emitt. diag. (NONE) 
1.1.3.1.5.7.6 System installation 2.5 
1.1.3.1.5.7.7 System tests 4.3 

1.1.3.1.6 Communications (NONE) 

1.1.3.2 Computer control sys. mods 

1.1.3.2.1 Computers and networks 

1.1.3.2.1.1 System hardware 
1.1.3.2.1.2 Network hardware 
1.1.3.2.1.3 Documentation (NONE) 

1.1.3.2.2 
1.1.3.2.3 

Operator stations 
Data acq. & control hardware 

SCl: liOIl III 

1.1.3.2.3.1 RF systems 
1.1.3.2.3.2 Vacuum systems 
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30.6 
2.1 
2.9 

171.1 

67.1 

44.2 

172.3 
37.5 

15.0 
15.2 

282 

210 

116 
132 

557 



1.1.3.2.3.3 Power supplies 
1.1.3.2.3.4 Beam monitoring 
1.1.3.2.3.5 Interlock monitor. sys . 

1.1.3.2.4 Commercial software 
1.1.3.2.5 Installation 

1.1.3.3 Control room consolidation 

1.1.3.3.1 Hilac instrumentation 

1.1.3.3 .1.1 RF system 
1.1.3.3.1.2 Adam injector 
1.1.3.3.1.3 Eve injector 
1.1.3.3.1.4 TV distribution 
1.1.3.3.1.5 Analog distribution 
1.1.3.3.1.6 Mod-Comp replacement 
1.1.3.3.1.7 A - area (misc. monitor.) 
1.1.3.3.1.8 Stripper control 
1.1.3.3.1.9 Existing control rm. mods. 

1.1.3.3.2 Synchrotron instrumentation 

1.1.3.3.2.1 Transfer line 
1.1.3.3.2.2 Main ring (NONE) 
1.1.3.3.2.3 Injector 
1.1.3.3.2.4 EPB 
1.1.3.3.2.5 MG 
1.1.3.3.2.6 Existing control rm. mods. 

1.1.4 Conventional facilities 

1.1.4.1 

1.1.4.1.1 
1.1.4.1.2 
1.1.4.1.3 
l.lA.1.4 
l.lA.1.5 
1.1.4.1.6 

Si te clearance & preparation 

Access - shield. manipulation 
Bev. magnet yokes removal 
Bev. magnet leg-slabs removal 
Bev. magnet coils removal 
Bey. vacuum systems removal 
Bcamline removals 

1.1.4.1.6.1 Beam 39 (NONE) 
l.lA.1.6.2 Injection channel 
1.1.4.1.6.3 EPB 0 channel 

1.1.4.1.7 
1.1.4.1.8 
1.1.4.1.9 

1.1.4.2 

1.1.4.2.1 
1.1.4.2.2 
1.1.4.2.3 
1.1.4.2.4 

Se ction III 

Bevatron electrical systems 
Misc. Bev. systems removal 
Disposal 

Shielding modifications 

Synchrotron 
Injection area 
Extraction area 
EPB area 
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38.2 
39.0 
24.6 

13.4 
49.1 
41.6 
22.5 

177.7 
350.6 

46.7 
8.1 

107 .7 

14.3 

26.0 
35 .0 
51.1 
49.1 

34.7 
22.0 

50 
49 

817 

175 

41 
371 

18 
92 
74 
57 

35 
16 

354 

10 
141 

8 
78 

993 

1,570 

1,058 

242 



1.2 ED&I 

1.1.4.2.5 
1.1.4.2.6 
1.1.4.2.7 

1.1.4.3 

1.1.4.3.1 
1.1.4.3.2 
1.1.4.3.3 
1.1.4.3.4 

1.1.4.4 

1.1.4.4.1 
1.1.4.4.2 

Local injector (NONE) 
Transfer line (NONE) 
Emittance matcher 

Utilities - mechanical 

HVAC 
Cooling 
Fire hazard control 
Uti lities 

Utilities - electrical 

AC power distribution 
Cable trays 

1.2. I Synchrotron ring systems 

1.2.1.1 
1.2.1.2 
1.2.1.3 
1.2.1.4 
1.2. 1.5 
1.2.1.6 

Magnets & supports 
Ring vacuum system 
RF system 
Ring power supplies 
Beam monitoring devices 
Survey and alignment 

1.2.2 Modifications to beamlines 

1.2.2.1 Magnets and supports 
1.2.2.2 Vacuum systems 
1.2.2.3 Mech. instr. for beam monitoring 
1.2.2.4 Power supplies 

1.2.3 Instrumentation and controls 

1.2.3.1 
1.2.3.2 
1.2.3.3 

Low level e lectronics 
Computer control sys. mods. 
Control room consolidation 

1.2.4 Conventional facilities 

1.2.4.1 
1.2.4.2 
1.2.4.3 
1.2.4.4 

Site clea rance & preparation 
Shielding modifica tions 
Utilities mechanical 
Utilities - electrical 

1.3 Project management and administration 

1.3. 1 Project direction I management 
1.3.2 Project office services 
1.3.3 Project financial tracking 
1.3.4 Incrementa l indirects 

. . -t Contingency 

Section III 

5 

215 

13 
172 

10 
20 

55 

43 
13 

5,839 

3,941 

1,279 
1,090 

563 
938 

38 
33 

445 

218 
113 
72 
42 

1,122 

192 
391 
539 

331 

212 
52 
56 
I I 

1,710 

1,043 
131 
196 
340 

6,917 
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1.4.1 Synchrotron ring systems 4,953 

1.4.1.1 Magnets & supports 1,746 
1.4.1.2 Ring vacuum system 1,424 
1.4.1.3 RF system 40 1 
1.4.1.4 Ring power supplies 1,300 
1.4.1.5 Beam monitoring devices 27 
1.4.1.6 Survey and alignment 55 

1.4.2 Modifications to beamlines 559 

1.4.2.1 Magnets and supports 303 
1.4 .2.2 Vacuum system s 135 
1.4.2.3 Mech. instr. for beam manit. 73 
1.4.2.4 Power supplies 48 

1.4.3 In strumentatio n and controls 693 

1.4.3.1 Low level electronics 192 
1.4.3.2 Computer control sys. mods 207 
1.4.3.3 Control room consolidation 294 

1.4.4 Conventional facilities 497 

1.4.4.1 Site clearance & preparation 354 
1.4.4.2 Shielding modifications 61 
1.4.4.3 Utilities mechanical 64 
1.4.4.4 Utilities - electrical 18 

1.4.5 Proj. management & admin. contingency 215 
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Section IV 

Cost Estimate Summaries 
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Maj ar Coaponent / Sub c o~pon ent 

BEVALAC UPGRADE 1.0 

lte ~ : 

No. : ITEM T lTLE 

1 CONSTRUCTION 1.1 
2 EO&l 1.1 
3 PROJECT MANAGEHENT 1.3 
4 CoNTlNGENCY 1.4 

-------------------------------
LABOR SUMMAR Y 

I Crait : Total : Total . . . Cod, I Hours : labor KS : . 
-------------------------------
ES 1569 .5 39 . 94 
EI 32882.3 B36.86 
EM 11866.0 301.99 
EE 24870.0 1153.97 
EC 10450.0 686.10 
EO 8130.0 209.45 
CP 8900.0 41 1.96 
HS 221905.8 7413 .84 
NC 46.0 2.29 
HT 38363 .2 863 .1 7 
ME 31180.0 1527.82 
MO 37340 .0 1344 . 24 
MES 7715. 0 177.45 
MU 154.0 4. 87 
PT 532 .0 16. 86 
PC 188.0 1.86 
PE 6259 .0 214 .37 
PPL 88.0 3. 01 
PP 29.5 1. 01 
RS 22022. 2 687. 09 
PH 12000.0 341. 04 
AA 10000. 0 184.20 
------ ------------------------
SUM 49; 690.5 16552. 40 

Section IV 

WBS 

NBS 
NUM8ER 

BEVATRON UPGRADE 

: Date :Version: Nale :FIlENAME: NOT E S 

2112/87 1 KRUP S5 PROJECT SUMMARY 

TOTAL TOTAL GRANO 
FTLE : QTY. : MAn : LA80R : TOTAL : MAn : LABOR : TOTAL 
NA ME : REiD.: KI KI KI KI KI KI 

S 1.0 9396.40 10277.50 19663.90 9386 . 40 10277 .50 19663. 90 
512 1.0 761 .00 5077 . 26 5838.16 761.00 5077 .16 5838.26 
SA13 1.0 512.62 1197.64 1710.26 512.62 1197.64 1710.26 
S 14 1.0 6917.00 0.00 69 17.00 6917 .00 0.00 6917. 00 

---------- ---------- ----------
17577.02 16552.40 34129.42 
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~ijor COlponent/SubcOlponent NBS 

CONSTRUCTION 1. 1 

Itell : 
No. : 1m TITLE iBS 

NUMBER 

1 SYIICHROTRON RING SYSmS 1.1.1 
2 MODi fiCATIONS TO BEAftLINES 1.1.2 
) INSTRUftENTATION AND CONTROLS 1.1. 3 
4 CONVENTIONAL fACI LITI ES 1.1. 4 

-------------------------------
LABOR SU"~ARY 

: Craft · Total : Total . 
· . . Cod, · Hour s : Labor K$: . • 

--._---------._----------------
ES 1569 .5 39.94 
EI )2BB2.3 B36. S6 
Eft llB66.0 301. 99 
EO 160.0 4.07 
~S 221905.B 7433.84 
HC 46.0 2.29 
"T 32063.2 72 1. 42 
ftU m.o 4.B7 
PT 532.0 16.86 
PC 2B8.0 9.86 
PE 6259 .0 214.37 
PPL 8B .0 3.01 
PP 29 .5 1. 01 
RG 22022.2 687 .09 
------ ------------------------
SUM 329B65.5 10277 .50 

Section IV 

BEVATRON UPGRADE 

COST SUMMARY 

: Date :Ver sion: Nale :FILH1AI'IE: NOT E S 

21111B7 3 KRUP S CONSTRUCTION SUftMARY SHEET 

TOTAL TOTAL 6RMID 
fiLE : m. : MAT'L : LABOR : TOTAL : MAT 'L : LABOR : TOTAL 
Nm : REiD.: KI KI KI KI KI KI 

SI 1.0 665B.Ol 771 B.74 14376.74 b65B. Ol 7718.74 14376.74 
S2 1.0 450.24 1146.11 1596.35 450.24 1146.11 1596 .35 
S) 1. 0 1546.24 574.09 2120 .)4 1546.24 574. 09 2120 .34 
S4 1.0 731. 91 BlB.56 1570.47 731.91 B3B .56 1570 .47 

.--------- ---------- ----------
9386.40 10277 .50 19663.90 
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Kajar Component /Subcomponent 

SYNCHROTRON RING SYSTEMS 

Itel: 
No. : ITEM TITLE 

NBS 

1. 1. I 

NBS 
NUHBER 

BEVATRON UPGRADE 

COST SUMMARY 

: Date :Version: Nue :FILENAHE: NO T E 5 

2111/87 3 KRUP 

FILE : m. : MAn 
NAHE : REDO . : KI 

51 SYNCHROTRml RING SYSTEHS SUHMARY SHEET 

: LABOR : TOTAL 
KI KI 

TOTAL TOTAL 
: HAn : LABOR 

KI KI 

GRANO 
: TOTAL 

KI 
----------------------------------------------------------------------------------------------------------------------------------------

I HAGNETS AND SUPPORTS 1.1.1.1 511 1.0 1890.49 4646.66 6537.15 1990.4! 4646.66 6537.15 
1 RING VACUUM SYSTEM 1.1.1.2 S12 1. 0 834.42 2018.65 2853.07 834.41 1018. 65 2853 .07 
3 SYNCHROTRON RF SYSTEM 1. 1.1. 3 013 1.0 517.69 374.66 B91.35 517.69 374.66 m .35 
4 RillS PONER SUPPLIES 1. 1.1.4 514 1.0 3114.42 547.54 37b1.!5 3114.42 547.54 3761. 95 
5 BEAM MON ITORING DEVICES 1.1.1.5 515 1.0 12.00 122 .95 134 . !5 12 .00 121 .95 134.95 
6 SURVEY AND AL1GNHENT 1. 1. 1.6 XI6 1.0 IB9 .00 8.2B m.18 IB9.00 B.1B m .28 

---------. -.-------- -.--------
6658.01 771B.74 14376. 74 

-------------------------------
LABOR SUMMARY 

: Craft : lota1 . lota1 , , , 
, Cod, , Hours : labor K$: , , 
-------------------------------
ES 1496 .0 38.07 
E1 14862.0 37B.24 
EM 5396.0 137.33 
EO 160. 0 4.07 
MS 190B90.0 6394. B2 
MI 20900.2 470.25 
MU 154 .0 4.B7 
PT 500.0 15.B5 
PE 4320 .0 147.96 
PPL 76.0 1.60 
RG 3996.0 124. 6B 
-------------.-.--------------
SUM 141750.1 771B.74 
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~ajor COlponent/Subco~pDnent 

MAGNETS AND SUPPORTS 

Itell: 
rlo. : lTEM T lTLE 

WBS 

1.1.1.1 

iBS 
NUMBER 

BEVATRON UPGRADE 

COST SUnMARY 

t Date :Version: Nale :FILENAHE: NOT E S 

2111/97 4 KRUP SII SYNCHROTRON RING MAGNETS I SUPPORTS 

TO TAL TOTAL GRAIIO 
FIlE : m. : MAn : LABOR : TOTAL : MAT'L : LABOR : TOTAL 
NAME : REQD.: Kl K$ K$ K$ KI KI 

-----------------------------------------------------------------------------------------------------_.---_.---------------------.------
1 DIPOLES 1. 1.1.1.1 Yll1 1. 0 976 .51 323B.ll 4114 .63 976.51 313B. l 1 4214.63 
1 QUADRUPOLES 1.1.1.1.2 Ylll 1.0 261.61 751 . 14 1014.35 161.61 751. 74 1014.35 
3 SmUPOLES 1.1.1.1.3 Yll3 1.0 40. 16 181.70 121. B7 40.16 181.70 111.97 
4 INJECTION ELEnEl1TS 1.1.1.1.5 Y115 1.0 11.05 106.60 12B.65 22.05 106. 60 12B.65 
5 EITRACTION ELEMENTS 1.1.1.1.6 Yll6 1. 0 50. 11 250 . 61 306.73 50. 11 156.61 306.73 
6 STANDS & SUPPORTS 1. 1. 1. 1.7 Ill) 1.0 455.40 0.00 455.40 455.40 0.00 455.40 
7 INSTALLATION 1.1.1.1.8 1118 1.0 83.62 111.90 195.53 93. 61 111. 90 195.53 

---------- ---------- ----------
1890.49 4646 .66 6537.1' 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labar K$: 

MS 135366.04534.76 
MT 517.1 11.31 
RG 3191.0 99.59 

sun 1311 05 .2 4646 .66 
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Major COlponent/Subcomponent 

DIPOLES 

I tell: 
No. : I TE~ TITLE 

WBS 

1.1.1.1.1 

iBS 
NU~BER 

BEVATRON UPGRADE 

: Date :Version: Naae :FIlENANE: NOT E S 

2111/B7 I TANABE Yl11 RING DIPOLE SUMMARY 

TOTAL TOTAL GRAND 
FILE : QTY. : MAn : LABOR : TOTAL : MAn : LABOR : TOTAL 
NAME : REQD.: KI KI KI KI KI KI 

I LOllS DIPOLES 
1 SHORT DIPOLES 

1.1.1.1.1.1 Yll1l 1.0 
1.0 

66B.72 2079.41 274B.13 668.72 2079.41 174B.13 
1.1.1.1.1.2 YI I12 307. BO 115B.70 1466.50 307.80 115B.70 1466.50 

976.52 3238.11 4214.63 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : labor Kl: 

MS 96660.0 323B.l1 

SU~ 96660.0 123B.l1 
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BEVATRON UPGRADE 

C OST SUMMARY 

"ajar CQ~ponent /Subcom ponent iBS t Date :Version: Name :FIL ENAME: NOT E 5 

LONG DIPOLES 1.1.1.1.1.1 lIB/B7 2 TANABE Y1111 DIPOLES 

ITEM TITLE 

I COILS 
2 YOKES 
3 fIXTURES 
4 ASSEMBLY I TEST 

LABOR SU MMARY 

iSS 
NUMBER 

1.1.1.1.1.1.1 
1.1.1.1.1.1.2 
I. I. I. I. I. 1.1 
1.1.1.1.1.1.4 

: Craft : Total : Total : 
: Code : Hours : Labor Kl: 

MS 62072.0 2079.41 

SUM 61072.0 1079.41 

Section IV 

TOTAL TOTAL GRAND 
FILE : m. : MAT'L : LABOR : TOTAL : NAn : LABOR : TOTAL 
NAME : REDO.: Kl K$ K$ Kl Kl K$ 

Y11111 1.0 216 .64 704. JO 920 . 94 216 .64 704 . JO 920 .94 
Y11112 1.0 388 .20 1088.62 1476.82 1B8.20 1088.62 1476.82 
Yl1113 1.0 54.53 123.28 177.81 54.S3 123.18 177 . Sl 
Yl1114 1.0 9.35 163.11 172.56 9.35 163.21 172.56 

---------- ---------- ----------
668.72 2079.41 2718.13 
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BEVATRON UP6RAOE 

"ajor COlpon~nt/Subco.ponent NBS : Date :Version: Nale :FILENAKE: NOT E S 

SHORT DIPOLES 1.1.1.1.1.2 1/8/87 2 TANABE YIII2 SHORT DIPOLE SUMMARY 

Ite.: 
No. : ITEM TITLE 

I COILS 
2 YOKES 
J FIXTURES 
4 ASSENBLY I TEST 

LABOR SUMMARY 

NBS 
NUMBER 

1.1.1.1.1.2.1 
1.1.1.1.1.2.2 
1.1.1.1.1.2.3 
1.1.1.1.1.2.4 

: Craft : Total : Total : 
: Code : Hours : labor K$: 

"S 345BB.0 1158.70 

SUN mBB.O 1158.70 

Section IV 

TOTAL 
FILE : QTY. : MAT'L : LABOR : TOTAL : MAT'L 
NAME : REaD.: Kl Kl Kl Kl 

YI1121 1.0 132.59 470. 34 602.93 132. 59 
YII 122 1.0 160.81 448.57 609.38 160.81 
YII123 1.0 4.35 80.40 84.75 4.35 
YII 124 1.0 10.05 159.39 169.44 10. 05 

TOTAL 
: LABOR 

Kl 

470.34 
448.57 
80.40 

159.39 

6RAiiD 
: TOTAL 

Kl 

602.93 
609. 38 
84.75 

169.44 
---------- ---------- ----------

307.80 1158.70 1466.50 
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~ajDr Component /Sub col ponent 

QUADRUPOLES 

I tell! : 
No. : ITEH TITLE 

1 LOIIG (F) QUADRUPOL ES 
2 SHORT (D) QUADRUPO LES 
3 SPECI AL QUADRUPOLE 
, SK EW OUADRUPOLES 

LABOR SUMMARY 

iBS 

1.1.1.1.2 

i8S 
NUH8ER 

1.1.1.1.2.1 
1.1.1.1.1.2 
1.1.1.1. 2.3 
1.1.1.1.2. 4 

: Cr.aft : Total : Total : 
: Code : Hours : Labor K$: 

HS 22440 .0 751.74 

SUM 22440. 0 751.74 

Section IV 

BEVATRON UPGRADE 

COST SUMMA RY 

: Date :Versionl Nale :FILENAHE: NOT E S 

2112/87 1 TANABE YI12 RING QUADRUPOLE SUHHARY 

TOTAL TOTAL oRAlIO 
FILE : QTY . : HAT'L : LA80R : TOTAL : HAT'L : LA BOR : TOTAL 
NAHE : REaD . : KI KI KI KI KI KI 

Y1l21 1.0 124.77 335.20 459.97 114.77 335.20 459 . 97 
YI122 1.0 89.50 351. 78 447.28 89.50 357. 78 447 . 28 
YI123 1.0 2b .37 38 .39 bUb 2b. 37 38 .39 b4 . 7b 
YI124 1.0 21. 9b 20.37 42.33 21. 9b 20. 37 42 .33 

---------- ---------- ----------
2b2 •• 1 751. 74 1014 .35 
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BEVATRON UPGRADE 

~ajor COlponent /Subco'pon ent NBS : Date :Version: Nale lFILENAKE: NOT E S 

LONG (FI QUAoRUPoLES 1.1.1.1.2.1 1112/87 3 TANABE Y1121 LONG (F I QUADRUPoLES SU~!ARY 

Itel: 
No. : 11E~ TITLE 

1 CO ILS 
2 YOKES 
3 FIXTURES 
, ASSEMBLY I TEST 

LABOR SUM~ARY 

WBS 
NU!BER 

1.1.1.1.2.1.1 
1.1.1.1.2.1.2 
1.1.1.1.2,1.3 
1.1.1.1.2.1.4 

: Craft : TotaJ : Total : 
: Code : Hours : Labor KS: 

10006,0 335.20 

SUM 10006,0 335.20 

Section IV 

TOTAL TOTAL GRANO 
FILE : m. : nAn : LABOR : TOTAL : MAT 'L : LABOR : TOTAL 
NAME : REiD.: KI KI KI KI KI KI 

YI1211 1.0 ,0,,0 1,9,19 209.69 , 0. ,0 159,19 209.69 
Y11212 1.0 47.56 7B.12 12,,68 47.56 7B.12 125.6B 
Y11213 1.0 17,00 16.0B 33,08 17.00 16.08 33.0B 
YI1214 1.0 9.71 Bl.Bl 91.52 9.71 B1. Bl 91.52 

---------- ---------- ----------
124.77 335,20 459 . 97 
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BEVATRON UP8RADE 

najar Co~ponent/Sub colpon ent NBS : Date :Version : Hate :FIl ENA"E : NOT E S 

SHORT IDI QUADRUPOLES 1. 1. 1.1.2.2 1112187 2 TANABE 

Ite,: 
No. : ITEM TITLE 

I eOlLS 
2 YOKES 
3 FIXTURES 
4 ASSEMBLY I TEST 

LABOR SUMftARY 

NBS 
NUft8ER 

1. 1.1.1.2.2.1 
1. 1.1 . 1.2.2.2 
1.1.1.1.2.2 .3 
1.1.1. 1.2.2.4 

: Craft : Tohl : Tohl : 
: Code : Hours : Labor KS: 

10680.0 357 .78 

10680. 0 357.78 

Section IV 

FILE : OTY. : ftAT'L 
NA ftE : REDD. : Kl 

Y11221 1.0 38 .80 
YII 222 1.0 38 .20 
Y 11223 1.0 2.00 
YII224 1.0 10 .50 
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YII22 SHORT IDI QUADRUPOLE SUMMARY 

TOTAL 
: LABOR : TOTAL : MAn 

Kl Kl Kl 

173 .66 212.46 38.50 
78.7Y 116.99 38.20 
16.08 18 .08 2.00 
89 .24 99.75 10.50 

TOTAL 
: LABOR 

Kl 

173.66 
78.79 
16. 0B 
89.24 

8RANO 
: TOTAL 

Kl 

212.46 
116.99 

18. 08 
99.75 

4 __ ~______ __________ _ _________ 

89.50 357.78 447.28 



BEVATRON UPBRAOE 

COST· SUMMARY 

"ajar Component/Subcolponent WBS : Oate :Version: Nale :FILENAK£: NOT E S 

SPECIAL QUADRUPDLE 1.1.1.1.2.3 1/12/B7 2 TANABE Y1123 SPECIAL QUADRUPOLE SUMMARY 

ltel: 
No. : ITEM TITLE 

1 COILS 
2 YOKES 
3 fIXTURES 
4 ASSE~BLY AND TEST 

LABOR SUMMARY 

MBS 
NUMBER 

1.1.1.1.2.3.1 
1.1.1.1.2.3.2 
1.1.1.1.2.3.3 
1.1.1.1.2.3.4 

: Craft : Total : Total : 
: Code : Hours : labor Ki: 

MS 1146.0 38.39 

SUM 1146.0 38.39 

Section IV 

TOTAL TOTAL BRANO 
fiLE : m. : MAT'L : LABOR : TOTAL : MAT'L : LABOR : TOTAL 
NAME : REQO.: K$ KI K$ K$ K$ KI 

Y11231 1.0 4.75 14.47 19.22 4.75 11.47 19.22 
Y11232 1.0 4.41 7.10 11.51 4.41 7. 10 11.51 
Yl1233 1.0 16.30 9.38 25.68 16.l0 9.38 15. 68 
Y11234 1.0 0.91 7.44 8.35 0.91 7.44 8.35 

-------_.- ---------- ----------
26.37 38.39 64. 76 

Page 11 



BEVATRON UPGRAOE 

Major COlponent/SubcOlponent NBS : Date :Version: Nolle :Fll ENAKE: NO IE S 

SKEi QUADRUPOLES 1. 1.1 .1. 1.4 11111B6 I TANABE 

ITEN TIT LE 

I CO ILS 
1 VO KES 
1 fIXT URES 
4 ASSENBLV ANO TEST 

LABOR SUMNARV 

WBS 
NumR 

1. 1.1. 1. 1.4.1 
1.1 .1.1.1.4.1 
1.1.1. 1. 2.4.3 
1.1. 1.1.2.4. 4 

: Craft : Total : Total : 
: Code : Hours : l.lbor KS: 

MS 60B .0 10.31 

SUM 60B.0 20.31 

Section IV 

fILE : m . : MAn 
NA ME : REDO . : K$ 

Y11141 1. 0 1.10 
V 11142 1. 0 2.BS 
V1I143 1.0 16.70 
VII244 1.0 0.22 
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VII14 SKEN DUADRUPOLES SUNNA RY 

: LABOR : TOTAL 
K$ K$ 

8.SB 10.78 
3.89 6.13 
5.36 12. 06 
2.55 2.16 

TOTAL TOTAL 
: NAn : LABOR 

K$ K! 

2.20 8.58 
2.85 3.89 

16.10 5. 36 
0.22 2.55 

GRANO 
: IOTAL 

KI 

10.18 
6.73 

21. 06 
1.16 

---------- -._------- ------.---
21. 96 20 .37 42 .33 



~ajor Co~ponent / Subtomponent 

SEXTUPOLES 

. Ite~: 
No. : ITEM TITLE 

NBS 

1.1.1.1.3 

WBS 
NUMBER 

BEYATRON UPGRADE 

COS T SUM MAR Y 

: Date :Versiont Nale :FIlENAHE: NOT E S 

2/12/B7 I TANABE YII3 RING SEITUPOLE SUMMARY 

TOTAL TOTAL 6RMIO 
FILE : QIY. : MAn : LABOR : TOTAL : HAn : LABOR : TOTAL 
NAME : REQO.: KI KI KI KI KI KI 

I l-SEXTUPOLES 
I ! -SEXTUPOLES 

1. 1. 1. !.3.1 VIl l I 1. 0 
1. 0 

29.38 
10.78 

92. 86 
88.84 

122. 24 
99.62 

29.38 
10.7B 

92. 86 
88 .84 

122 .24 
99. 62 1.1.1.1.3.2 YI1 32 

40. 16 18t. 70 221.87 

LABOR SUMHARY 
t Craft : Total : Total t 

: Code : Hours : labor K$: 

HS 5424 .0 181.70 

SUN 5424.0 181.70 
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BEVATRON UPGRADE 

COS T S U " MAR Y 

"ajar Co~ponent / Subco.pDnent WBS NOT E S 

l-SEXTUPOLES 1.1.1.1.3.1 1112187 2 TM/ABE Y1131 I-SEITUPOLES SUM"ARY 

Itell: TOTAL TOTAL 6RAND 
No. : 1m TITLE FILE : QTY. : MAT'L : LABOR : TOTAL : m'L : LABOR : TOTAL 

NAME : REOO.: KI KI KI KI KI KI 

1 CO ILS 1.1.1.1.3.1.1 Y11311 1.0 2.95 53 .06 56. 01 2.95 53. 06 56 .01 
2 YOKES 1.1.1.1.3.1.2 Y11312 1.0 6.90 19.30 26.20 6.90 19.30 26.20 
3 FmURES 1.1.1.1 .3.1.3 Y11313 1.0 18.60 •• 02 22 .62 1B .60 4. 02 22 .62 
• ASSEMBLY ANO TEST 1.1.1.1.3.1.4 YI1311 1. 0 0.93 16.48 17.11 0.93 16.48 17.41 

---------- ---------- ----------
29. 38 92.B6 122.24 

LABOR SUMMARY 
: Craft t Total : Total : 
: Code : Hours : Labor KS: 

MS 2772 .0 92. B6 

SU" 2772.0 92. B6 
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BEVATRON UPGRADE 

COST SU~KARY 

"aiar COlponent/SubcOlponent iBS : Date :Version: Na;e :FIl£NAKE: NOT E S 

Y-SEITUPOLES 1.1.1.1.3.2 1/12/B7 2 TANABE Y1I32 Y-SEITUPDLE SUMMARY 

Itell : 
No. : ITEM TITLE 

1 COI LS 
2 YOKES 
3 FmURES 
, ASSEMBLY AND TEST 

LABOR SUKKARY 

iBS 
NUMBER 

1.1.1.1.3.2.1 
1.1.1.1.3.2.2 
1.1.1.1.3.2.3 
1.1.1.1.3.2.4 

: Craft : rotal : Total : 
: Code : Hours : labor Kt: 

MS 2652.0 8B.B4 

SUM 2m.O 88.B4 

Section IV 

TOTAL TOTAL GRAND 
FILE : QTY. : KAn : LABOR : TOTAL : MAn : LABOR : TOTAL 
NAKE : REQD.: K$ KI Kf KI KI KI 

Y11321 1.0 2.95 53.06 56.01 2.95 53.06 56.01 
YlI322 1.0 6.90 19 .30 2b.20 6.90 19.30 26.20 
YlI323 1.0 0.00 0.00 0.00 0.00 0.00 0.00 
Y 11324 1.0 0.93 Ib. 4B 17.41 0.93 Ib.4B 17.41 

.--~------ ---- ------ ----------
10.7B B8.84 99.62 
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"ajar COlponent/SubcOlponent 

INJECTION ELEMENTS 

ITEM TITLE 

I SEPTUM MAGIIET 
2 ELECTROSTATIC INFLECTOR 
3 SLOW BUMP MA GHETS 

LABOR SUMMARY 

WBS 

1.1.1.1.5 

WBS 
NUMBER 

1.1.1.1.5.1 
1.1.1.1.5.2 
1.1.1.1.5.3 

: Craft : Total : Total : 
: Code : Hours : Labor U: 

MS 3192.0 106.60 

SUM 3182.0 106.60 

Section IV 

BEVATRON UPGRAOE 

: Date :Version: Nale :FIlENA"E: NOT E S 

12122186 I TANABE Y115 SUMMARY INJECTION ELEMENT MAGNETS 

TOTAL TOTAL GRAND 
FILE : m. : MAT 'L : LABOR : TOTAL : MAT'L : LABOR : TOTAL 
NAME : REaD.: KI K$ K$ K$ K$ K$ 

Y1151 1.0 0.99 53.60 54.59 0.99 53 .60 54 . 59 
YI152 1. 0 I. 68 31.12 38.80 1.68 31.12 38.50 
Y1153 1.0 19. 31 15.8B 35. 25 19.37 15.B8 35 .25 

~--------- ---------- ----------
22.05 106.60 128.65 
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BEYATRON UPGRADE 

M'ior CO'ponent/Subcolponent WBS : Date :Version: Nale :FILENAHE: NOT E S 

EXTRACTION ELEMENTS 1.1.1.1.6 II24/B7 2 TANABE V116 MAGNETS AND SUPPORTS 

Itell: TOTAL TOTAL SRAND 
No. : ITEM TITLE WBS FILE : QTY. : MAT'L , LABOR : TOTAL , MAT 'L , LABOR , TOTAL , , , , 

NUMBER NAME : REQO . : K$ KI KI KI KI KI 
-------------------------------------.-----_._.-----------------------------------------------------------------------------------------

I' THIN-SEPTU" MAGNET 1.1.1.1.6,1 V1161 1, 0 1.15 73 .70 74, B5 1.15 73 ,70 74.55 
1 THICK-SEPTUM MAGNET 1.1.1 ,1.6.2 V1161 1.0 1.55 119.9B 131,53 2. 55 129. 9B 132.53 
3 ELECTROSTATIC SEPTUM 1.1.1.1.6.3 V1163 1. 0 1. BO 30.42 31.12 I,BO 30 .42 32. 11 
4 FAST PERTURBATION QUAD 1.1.1.1.6,6 V1166 1.0 10,95 10.32 31.16 10 .95 10.32 31. 26 
5 FAST EXTRACTION SEXTUPOLES 1.1.1.1.6.7 '(1167 1.0 23.67 11.19 35.B7 23 . 67 12.19 35.97 

---------- ---------- ----------
50. 11 156 .61 306. 73 

LABOR SUnNARV 
: Craft : Total : Total : 
: Code : Hours : labor KS: 

"S 7660.0 156.61 

SUM 7660.0 256.61 

Section IV Page 17 



Kajor COlpon.nt/Subeo.pon.nt 

RING VACUUK SYSTEK 

Itell : 
No . : !TEK TITLE 

I VACUU! CHAKBERS 
2 PUMPIIIG SYSTEH 
3 INSTRU!ENTATION 
I IIISTALLATlON 

LABOR SU!KARY 

WBS 

1.1.1.2 

iSS 
~mt1BER 

1.1.1.2,1 
1.1,1.2,2 
1.1.1.2,3 
1.1.1.2,1 

: Craft : Total : Total : 
: Code : Hours : labor K$: 

EI 540 .0 13,74 
1.5 470b1. 0 157b,54 
:-IT IB295, 0 III.b4 
!U 154,0 4,B7 
RG 3BO,0 I I. Bb 

SUH bb430, 0 201B,65 

Section IV 

BEVATRON UPGRADE 

: Date :Version: Nale :FIlENA~E: NOT E S 

1I27/B7 2 KRUP SI2 RING VACUU! SU!!ARY SHEET 

TOTAL TOTAL GRANO 
fILE : QTY, : KAT'L : LABOR : TOTAL : !AT 'L : LASOR : TOTAL 
NAKE : REQO,: KI KI KI KI KI KI 

lt21 1.0 256,00 1729,20 19B5,20 25b,00 1729,20 19B5,20 
1t22 1,0 50B,30 0,00 50B,30 50B ,30 0,00 50B,30 
sm 1.0 50,12 b3 ,75 m,B7 50,12 b3.75 m, B7 
1124 1.0 20,00 225,70 245,70 20,00 225,70 245, 70 

---------- ---------- ----------
934,42 201B,b5 2953,07 
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"ajar Component/Subcomponent 

VACUUM CHAM8ERS 

Itelll 
No. : ITEM TITLE 

1 DIPOLE CHAM8ERS 
2 STRAIGHT SECTI ON CHAMBERS 
3 INJECTION AREA CHAMBERS 
4 EXTRACTION AREA CHAMBERS 

LABOR SUMMARY 

N8S 

1.1.1.2.1 

NBS 
NUM8ER 

1.1.1.2.1.1 
1.1.1.2.1.2 
1.1.1.2.1.3 
1.1.1.2.1.4 

: Craft : Total : Total : 
: Code : Hours : Labor K$: 

MS 
MT 
MU 

15458.0 
9104.0 

4B.O 

1522.84 
204.84 

1. 52 

SUM 54610. 0 1129.20 

Seclion IV 

BEVATRON UPGRADE 

COST SUMURY 

: D~te lVersion: Nale :FILENANE: NOT E S 

11 15/87 3 HUNT 1121 RING VACUUM SYSTEM 

TOTAL TOTAL GRANO 
FILE : m. : MAT'L : LABOR : TOTAL : MAT'L : LABOR : TOTAL 
NAME : REiD.: KI KI KI KI Kl KI 

Z1211 1.0 231.00 1050. 94 1281. 94 231. 00 1050.94 1281. 94 
11212 1.0 17. 00 557.66 574.66 17.00 557 .66 574.66 
1121 3 1.0 4.00 60 .30 64.30 4. 00 60.30 64 .30 
11214 1. 0 4. 00 60.30 64. 30 4.00 60.30 64.30 

---------. ---------- ----------
256 .00 1729.20 1985 . 20 
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Najor Coaponent/Subcomponent 

PUMPING SYSTEM 

!tem: 
No . : ITEM TITLE 

1 ROUGHING SYSTEM 
2 GUARD VACUUM EXT PUMP SYS 
3 MAIN CRYOPUMP SYSTEM 

LABOR SUMMARY 

WBS 

1.1.1.1.1 

WBS 
NUMBER 

1.1.1.1.1.1 
1.1.1.1.2.1 
1.1.1.1.2.3 

: Craft : Total : Total : 
: Code : Hours : Labor K$: 

SUM 0.0 0.00 

Section IV 

BEVATRON UPGRADE 

: Date :Version: Nue :FtlENAI1E: 

l1111B7 3 HUNT 

FILE : QTY. : MAT'L 
NAME : REQO.: KI 

11211 1. 0 85. 40 
11121 1.0 156.40 
11213 1.0 166.50 
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1111 

: LABOR 
KI 

0. 00 
0.00 
0.00 

N 0 IE S 

RING VACUUM SYSTEM 

: TOTAL 
KI 

85.40 
156.40 
166.50 

TOTAL 
: MAT'L 

K! 

85.40 
156.40 
166.50 

TOTAL 
: LABOR 

K! 

0. 00 
0.00 
0.00 

GRA!IO 
: TOTAL 

Kl 

85.40 
156.40 
266.50 

---------- ---------- ----------
508.30 0.00 508.30 



"ajar COlponent/SubcOlponent 

I NSTRUMENTA 11 ON 

Ite.: 
tID. : ITEM TITlE 

iBS 

1. 1.1 .2.3 

iBS 
NUMBER 

BEVATRON UPGRADE 

: Date :Version: Nate lFIlENMEl NOT E S 

1/27187 1 KRUP S123 RING VA CUUM SYSTEM 

TOTAL TOTAL GRANO 
FILE : m. : ~AT'L : LABOR : TOTAL : MAT'L : LABOR : TOTAL 
NA~E : REQO.: K$ KI KI KI KI KI 

1 VAC UUM ~ON1TORING 
2 BEA~ MON IT ORING 

1.1.1.2.3.1 11231 1.0 
1. 0 

37 .12 
13 .00 

0.00 
63.75 

37. 12 
76.75 

37. 12 
13. 00 

0.00 
63 .75 

37. 12 
76 . 75 I. I. I. 2. 3. 2 11232 

LABOR SU~MARY 

: Craft : Total : Total : 
: Code : Hours : labor K$: 

EI 
MS 
~T 

MU 

SU~ 

Section IV 

52.0 
1267. 0 
139.0 
106.0 

2164.0 

I. 32 
42.44 
16.63 
3.35 

63.75 

50.12 63.75 113.97 
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BEVATRON UPGRADE 

"ajar Ca~p on en t /Subco.p onent iBS : Date :Version: Na;e :FILENAME: 

BEAM MONITOR ING 

Item: 
110. : 

1 BI E 

ITEM TITLE 

1 CLGSEO ORBI T MON ITOR 

LABOR SUMMARY 

1.1.1.1. 3.1 11/11/86 1 HU NT 

iBS 
NUMBER 

FILE : GTY. : MA T' L 
NAME : REGO . : KI 

1.1.1.1.3.1.1 111311 
1.1.1.1.3. 1.1 Z11311 

1.0 
1.0 

1. 00 
12.00 

: Craft : Tolal : Total : 
: Co de : Hours : Labor K$: 

EI 
MS 
MT 
HU 

SUM 

Section IV 

51. 0 
1167.0 
739 .0 
106 .0 

1161 .0 

1. 32 
42.44 
16.63 
3.35 

63.75 
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11131 

: LABOR 
KI 

6.11 
57 .51 

NOT E S 

INSTRUMEIITATION 

: TOTAL 
KI 

7.12 
69 . 52 

TOTAL 
: MAT'L 

KI 

1. 00 
12 .00 

13.00 

TO TAL 
: LABOR 

KI 

6.11 
57 . 52 

63.75 

6RAlID 
: TOTAL 

KI 

7.11 
69 .52 

76.75 



BEVATRON UPGRADE 

l1ajar Co;ponent /Subc Q,,;ponent WBS : Date :Version: Nale :FIlENAI1E: NO IE S 

SYIlCHROTRON RF SYSTEM 1. 1. 1.3 11 241 B7 2 DH 013 

Itel: TOTAL TOTAL GRANO 
No. : 1m TITLE iBS FILE : Qty. , 

"AT'l : LABOR , TOTAL , "Al'L , LABOR : TOTAL , , , , 
NUmR NA"E : REQD . : Kl Kl Kl Kl Kl Kl 

------------------------------------------------------------------------------------------------------------------------------_.--------
I CAVITY 1,1.1.3,1 0131 1. 0 160.40 152.76 313.16 160.40 152.76 313. 16 
2 FERRITE BIAS SYSTEM 1.1 . 1.3.2 1132 1.0 36.30 25.~3 62 .23 36.30 25.93 62.23 
3 FHlAL AMPLIFIER 1.1 .1. 3. 3 JI33 1.0 66. 08 34.36 100. 44 66.08 34.36 100 .44 
4 HI GH VOLTAGE POWER SUPPLY 1.1.1.3.4 1134 1.0 134 . 8~ 30 .8~ 165.78 134.8~ 30.89 165.78 
5 LON LEVEL R.F. 1. 1. 1.3. 5 JI35 1.0 57.32 24 .23 81.55 57. 32 24.23 SI. 55 
6 INSTRU" I COIITROL SYS IFCE 1.1. 1.3.6 1136 1.0 40.56 12.45 53.01 40.56 12.45 53.01 
7 COOLING SYSTEM 1.1.1.3.7 0137 1.0 15 . 10 5.89 20.9~ 15.10 5.8~ 20 . 9~ 
B ASSEMBLY ANO TEST 1. 1.1.3.8 11 38 1.0 3.79 71.91 76.70 3. 7~ 71. ~I 76 .70 
~ INSTALLATION 1.1.1.3 . ~ 113~ 1.0 3.25 15 .25 18.50 3.25 15 .25 18 .50 

---------- ---------- ----------
517.69 374 .66 892. 35 

-------------------------------
LABOR SUMMARY 

: Craft : Total : Total : 
: Cod. . Hours : Labor U: , 
-------------------------------
ES 440.0 II. 20 
EI 4022.0 102.36 
E" 2308.0 58.74 
ED 160.0 4.07 
MS 4~12 .0 164 .55 
"T 256.0 5. 76 
PT 400 .0 12.68 
PE 288.0 ~ . 86 

PPL 64.0 2.1~ 

RG 104.0 3.24 

12954 .0 374 .66 

Section IV Page 23 



Ka jar CO lponent /SubcOlponent i8S 

RING POWER SUPPLIES !.!.!.4 

I tea: 
No. : 1m TlTLE W8S 

NUM8ER 

1 DIPOLE MAS NET PONER SUPPLIES !.!. !.4.1 
2 QUADRUPOLE MAGNET POWER SUPPll ES 1. !. 1. 4. 2 
3 SPECIAL RING POWER SUPPLIES !.!.!.4.3 
4 INJECTlOlI ELEMENT POWER SUPPllES!.!.!. 4. 4 
5 EXTRACTION ELEMENT POMER 5UPPLIE 1. 1.1.4.5 

-------------------------------
LA 80R SUMMARY 

: Craft · Tot.1 : T ot.1 . 
· . . Cod, · Hours : lClbor Kt: . · ---------------------------- --. 

ES 1056. 0 26. BB 
EI 10300 .0 262.14 
EM 30BB. 0 78 .59 
MS 746 .0 21.99 
MT 146. 0 3. 29 
PT 100 .0 3.17 
PE 4032.0 13B.10 
PPL 12. 0 0.11 
R6 320. 0 9.9B 

19BOO.0 547.54 

Section IV 

8EVATRON UP6RAOE 

: Date :Version: Nalle :FILENAKE: NOT E S 

1125 /B7 2 KRUP 

FILE : m. : MAT 'L 
NAME : REiD. : KI 

5141 !. O 1385. 36 
5142 !. O 7B6.56 
5143 !. O 612. 44 
S144 !. O 156 .66 
5145 !.O 273 .40 
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S14 RING POWER SUPPLY SUMMARY 

TOTAL TOTAL 
: LABOR : TOTAL : MT'L : LA80R 

KI KI KI KI 

79.16 1464. 52 13B5.36 79.16 
66 .81 853.37 786 .56 66. 81 

242.38 B54 .82 612. 44 242.38 
76. 35 233.00 156 .66 76.35 
B2.B4 356.24 273.40 82. 84 

GRAND 
: TOTAL 

KI 

1464.52 
B53. 37 
B54.82 
233.00 
356.24 

---------- ---------- --------.-
3214.42 547. 54 37b 1.95 



ftajar CO'ponent/Subco'ponent 

DIPOLE HA6NET POWER SUPPLIES 

Ite.: 
No. : ITEH TITLE 

I DIPOLE HA6NET POWER SUPPLY 
2 DIPOLE CONTROL 
3 INSTALL DIPOLE P.S ·S. 
4 DIPOLE P.S. TESTI N6 

LABOR SUMHARY 

WBS 

1.1.1. 4.1 

WBS 
NUHBER 

1.1.1.4.1.1 
1.1.1.4.1.2 
1.1.1.4.1 .3 
1.1 . 1.4.1.4 

: Craft : Total : Total : 
: Code : Hours : l abor K$: 

EN 
HS 
PE 
R6 

SUH 

Section IV 

480.0 
192 .0 

1592. 0 
192.0 

2456.0 

12.22 
6. 43 

54.53 
5.99 

79.16 

BEVATRON UP6RAOE 

: Date :Version: Na.e lFllENAKE: NOT E S 

1/25/B7 I KRUP S141 DIPOLE POWER SUPPLY SUHHARY 

TOTAL TOTAL 
FILE : gTY. : HAT'L : LABOR : TOTAL : HAT 'L : LABOR 
NAHE : REQD. : KI KI Kl KI KI 

H1411 1. 0 1300.00 0.00 1300 .00 1300 .00 0.00 
HI41 2 1. 0 36.00 0. 00 36. 00 36 .00 0. 00 
HI413 1.0 49. 36 55. 99 105.35 49 .36 55.99 
H1414 1. 0 0.00 23. 18 23.18 0.00 23. 18 

6RANO 
: TOTAL 

KI 

1300 .00 
36. 00 

105.35 
23. 18 

---------- ---------- ----------
1385.36 79.16 1164.52 
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~a j o r COlponent /SubcOl ponent 

QUADRUPOLE HAG NET POWER SUPPLIES 

I tel : 
No. : 1m TITLE 

1 QUADRUPOLE NAGIIETS /P.S. 
1 QUA DRUPO LE CDN T~GL 
3 INSTALL QUAD P.S ·S. 
4 QUAD P.S. TESTING 

LABOR SUMNARY 

WBS 

1.1 . 1.4.1 

was 
NUNBER 

1.1. 1. 4.1.1 
1.1.1.4.1.1 
1. 1. 1.4.1.3 
1. 1.1. 4.2. 4 

: Craft : Total : Total : 
: Code : Hours : labor K$: 

EH 
NS 
PE 
RG 

SUM 

Section IV 

310 .0 
17b. 0 

1414. 0 
12B. 0 

104B. 0 

B.I4 
5.90 

4B . 77 
3.99 

b6 .Bl 

BEVATRON UPGRADE 

COST SU " URY 

: Date :Version: Nale :FIl ENAnE: NOT E S 

I115/B7 I KRUP 

FILE : m. : NAT'l 
NANE : REQO.: K$ 

"1411 1. 0 700 .00 
"1411 1. 0 36.00 
"1413 1. 0 50.56 
"1414 1.0 0.00 
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SI41 QUADRUPOLE NAG NET POWER SUPPLY SU"MARY 

: LABC. : TOTAL 
K$ KI 

0.00 700 .00 
0.00 36 .00 

50. 44 101. 00 
16 .36 16.36 

TOTAL TOTAL 
: NAT'l : LABOR 

K$ K$ 

700 .00 0.00 
36 .00 0.00 
50. 56 50.44 
0. 00 Ib.36 

GRANO 
: TOTAL 

K$ 

700 .00 
36 .00 

101.00 
Ib. 3b 

---------- ---------- ----------
7Bb. 5O bb.Bl B53.37 



na jar Ca'pan,nt /Subca' pan,nt 

SPEC IAL RING POWER SUPPL IES 

!tel : 
No. : !TEn TITLE 

I BACK LEG UlND WG P. S. ·S 
2 SKEW QUADS P.S. 
• SEXTUPOLE PS 
4 SPEC RING PS-SYST INSTALL 

WBS 

1. 1.1. 4 •• 

WBS 
NUnBER 

1.1. 1. 4.3.1 
1.1. 1. 4. 3.2 
1.1 . 1.4 •••• 
1.1.1.4 ••• 5 

5 SPECI AL RING PS'S-SYST TESTS 1.1.1.4 .•. 6 

LABOR SUnnARY 
: Craft : Total : Total : 
: Code : Hours : Labor Kl: 

ES 66B.O 17 .00 
EI 6796.0 172. 96 
E! 1152. 0 29 .• 2 
ns 216 .0 7. 24 
"T 56.0 1. 26 
PT 46.0 1. 46 
, E 384.0 1 •. 15 

931B.0 242.3B 

Section IV 

BEVATRON UPGRADE 

: Date :Version: Nolle : FILE~~ME: NOT E S 

1125/B7 I KRUP SI43 SPECIAL RING POWER SUPPLY SUnnARY 

TOTAL TOTAL GRAlm 
FILE : QTY . : nA T'L : LABOR : TOTAL : NAT'L : LABOR : TOTAL 
NAnE : REDO . : K$ K$ K$ KI KI KI 

KI431 1. 0 392. 40 136 .BO 529.20 .92. 40 m .BO 529.20 
KIm 1. 0 .0.05 15.20 45. 25 .0.05 15.20 45. 25 
KIm 1.0 161. BO 29.02 190.B2 16 1. 80 29. 02 190.B2 
KIm 1. 0 2B. 19 5 • • n B1. 42 2B.19 5 •. 23 B1. 42 
KIm 1.0 0.00 8. 14 B.1 4 0. 00 B. 14 8. 14 

---------- ---------- ----------
61 2.44 242.38 B54. 82 
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BEVATRON UPSRADE 

COS T SUMMARY 

Major COlponent / Sub cOlponent WBS 1 Dah lVersion : Nale lFIlENAME: NOT E 5 

I/IJECTION ELEMENT POWER SUPPLIES 1.1. I. I. 1 1/25/B7 I KRUP 5144 INJE CTION ELEMENT PONER SUPPLY SUMMARY 

Itu: TOTAL TOTAL 6RAND 
No . : ITEM TITLE WBS FILE : QTY. . MAT'L , LABOR , TOTAL : MAT'L : LABOR , TOTAL , , , , 

NUMBER NAME : REQD.: KI KI KI KI Kl KI 
---------------------------.-------.-----------------.---.------------------------------------------------------------------------------

I SEPTUM MAS PS 20V- 2750A 1.1.1.4.4.1 KI141 1.0 20.00 2.72 28.72 26 .00 2.72 28.72 
2 ELECTROSTATIC INFLECTOR PS 1.1.1.4.4.2 KI442 1.0 4.12 5.56 9.67 4.1 2 5. 56 9. 67 
3 SLOW BUMP PS 1.1.1.4.4.3 KI443 1.0 104.70 43.9B 14B .6B 104 .70 43.98 14B.69 
1 INJ ELEN PS-SYST INSTALL 1.1.1.1.4.4 KIII4 1.0 21 .84 19.20 41. 04 21. B4 19.20 41. 04 
5 INJ ELEMENTS PS 'S-SYST TESTS 1.1 .1. 4.4.5 KillS 1.0 0.00 4.B9 4.B9 0.00 4.B9 4.B9 

---------- ------ ---- ----------
156.66 7b.35 233.00 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor KS: 

ES 190.0 4.B4 
E1 1696.0 43.16 
EN 504 .0 12.B3 
IS B2.0 2.75 
NT 11.0 0.99 
PT 26.0 0.82 
PE 316 .0 10.82 
PPL 4.0 0.14 

SUN 2B62. 0 76.35 
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"ajar CO lponent/Subcoaponent 

EXTRACTION ELEMENT POWER SUPPLIES 

Ite. : 
No. : ITEM TIlLE 

NBS 

1. 1.1.4.5 

NBS 
NUMBER 

BEVATRON UP6RADE 

COS T su n K A R Y 

: Date :Ver sion: Nale lFl lENA"El NO T E S 

1/25/B7 I KRUP SI45 EXTRACTION ELEKENT POWER SUPPLY SUMMARY 

TOTAL TOTAL 
FILE : QTY. : m'L : LABOR : TOTAL : KAT 'L : LABOR 
NAME : REQO . : KI KI KI KI KI 

6RANO 
: TOTAL 

KI 
---------------------------------------------------.----------------.------------.------------------------------------------------------

I THIN SEPTUM MAS PS 20V-2750A 1.1.1.4.5.1 K1451 1.0 26.00 2.72 2B.72 26.00 2.72 2B.72 
2 THICK SEPT.KA6 PS 125V-2500A 1.1.1.4.5.2 Kim 1.0 B7.00 2.72 B9.72 B7. 00 2.72 B9.72 
3 ELECTROSTAT IC SEPT un PS 1.1.1.1.5.3 KI453 1.0 15 .50 7. 09 22.59 15.50 7.09 22.59 
1 FAST PERTURBATION PS 'S 1. 1.1. 4.5. 5 Kim 1.0 92 .10 27.62 120.02 92 .40 27 .62 120.02 
5 EXTRACTION SEXTUPOLES PS 1.1.1. 4.5.6 KI45b 1.0 33 .40 IU6 4B.26 33.40 11 .66 IB. 26 
6 EXTR ELEM PS-SYST INSTALL 1. 1.1.1.5.7 KI457 1.0 19.10 21. 41 10 .51 19 . 10 21. II 10.51 
7 EXT ELEMENTS PS 'S-SYST TESTS 1.1.1.1.5.B K145B 1. 0 0.00 6.41 6.41 0.00 6.11 6. 41 

---------- ---------- ----------
m .40 B2 . BI m .21 

-------------------------------
LABOR SUKMARY 

: Craft . Total . Total , , , , 
: Cod, : Hour s : labor Ki : 
-------------------------------
ES 19B.0 5. 04 
EI IBOB.O 46.01 
EM m.o 16.0B 
MS BO.O 2.6B 
MT 16 .0 1. 04 
PT 2B. 0 0.B9 
PE 316.0 10. B2 
PPL B.O 0.27 

sun 3116.0 B2.B4 
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"ajor COlponent /SubcOlponent 

BEAM MONITORING DEVICES 

Item: 
No. : 1m TITLE 

1 fIRST TURN INJ DI AGNOSTICS 
2 INST AL LATI ON 

LABOR SUMMARY 

iBS 

1.1.1.5 

WSS 
NUMBER 

I. I. I.5.1 
1.1.1.5.2 

: Craft : Total : Total : 
: Code : Hours : labor K$: 

MS 
MT 

SUM 

Section IV 

2B05.0 
12BB.0 

4093.0 

93.97 
2B.9B 

122.95 

BEVATRON UPGRADE 

: Date :Version: Nale :FllENAHE: NOT E S 

12I22/B6 I KRUP SI5 BEAN MONITORING DEVICES SUMMARY SHEET 

TOTAL TOTAL GRAND 
FILE : m. : MAT'L : LABOR : TOTAL : NAT'L : LABOR : TOTAL 
NANE : REDO.: KI KI KI KI KI KI 

1151 
1152 

1. 0 
1. 0 
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12 .00 
0.00 

110.93 
12.02 

122.93 
12. 02 

12.00 
0.00 

12 .00 

110.93 
12.02 

122. 95 

122. 93 
12.02 

134. 95 



~ajor Co~ponent/Subcolponent 

SURVEY AIID ALIGNMENT 

I tell: 
no. : 

I MONUMENTS 
2 LIDUID LEVEL SYSTEM 
3 SURVEY I NsTRU~ENTs 

4 ALIGNMENT fiX TUR ES 
5 RillS SURVEY ~ ALIGNMENT 

LABOR SUMMARY 

WBS 

1. 1. 1.6 

iBS 
NUmR 

1.1.1 .6 .1 
1.1.1.6.2 
1.1.1.6.3 
1. 1.1. 6.4 
1.1.1.6.5 

: Craft : Tota l : Total : 
: Code : Hours : labor U: 

HT 368.0 8.28 

SUM 36B. O 8. 28 

Section IV 

BEVA TRON UPGRADE 

: Date :Version: Nale :FIlENA"E: NOT E S 

1/24 /97 4 REIMERS X16 SYNCHROTRON RING SYSTEMS 

TOTAL TOTAL GRANO 
fiLE : QIY. : MAT'L : LABOR : TOTAL : MAT'L : LABOR : TOTAL 
NAME : REDO. : KI KI KI KI 

1161 1.0 1.00 4.05 5. 05 1. 00 4.05 5. 05 
X162 1. 0 30.00 4. 05 34 .05 30 .00 4.05 34. 05 
XI63 1. 0 10.00 0.18 10. 18 10.00 0. 18 10. 18 
1164 1.0 24 .00 0.00 24.00 24. 00 0.00 24.01) 
1165 1.0 124.00 0.00 124.00 124 .00 0.00 124. 00 

._-------- ---------- ----------
189 .00 B. 29 197.28 
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"a jar Coaponent/Subco~ponent 

MODifiCATiONS TO BEAMLINES 

ITEM TITLE 

1 MAGNETS AND SUPPORTS 
2 VACUUM SYSTEMS 

iBS 

1.1. 2 

WBS 
NUM BER 

1.1.2.1 
1.1.2.2 

3 MECH IIISTRUME NTS fOR BEAM MON 1.1. 2.3 
4 POWER SUPPLIES 1.1. 2. 4 

-------------------------------
LABOR SUMARY 

: Craft · Tot.l . Tot.l . 
· . . , Cod, · Hours : Labor K$: , , 

------ -------------------------
ES B.O 0.20 
El 11 30 .0 2B.76 
EM 326.0 B.30 
MS 29B07 .0 998.53 
MT 3156 .0 71. 01 
PT 32.0 I. 01 
PE 1B9 .0 9.90 
pp 2.0 0.07 
R6 908 .0 28.33 

SUM 3565B.0 1146.11 

Section IV 

BEVATRON UP6RADE 

COST SU~MARY 

: Date :Version: Nale :FILEHAME: NOT E S 

211liB7 3 KRUP 52 MODifiCATIONS TO BEAMLINES SUMMARY SHEET 

TOTAL TOTAL 
fiLE : m . : HAT'L : LABOR : TOTAL : MAT'L : LABOR 
NAME : REQD.: KI KI KI KI KI 

GRAND 
: TOTAL 

KI 

521 1.0 204.79 737 .34 942.13 204.79 737 .34 942 .13 
122 1.0 126. 30 14B.77 275. 07 126.30 14B.77 275. 07 
S23 1. 0 24 .46 210.B9 235.35 24.46 210. B9 235.35 
524 1.0 94 .69 49.11 143.BO 94.69 49.11 143.BO 

---------- ---------- ----------
450.24 1146. 11 1596.35 
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~ajor COlponent/SubcOlponent 

MAGNETS AND SUPPORTS 

ltell: 
No . : ITEM TIlLE 

I INJECTION BEAMUNE 
2 EXTRACTION BEAMLINE 
3 EHITTANCE MA TCHER 
4 INSTALLATION AND ALIGNMENT 

LABOR SUMMARY 

iBS 

1. 1. 1. 1 

iBS 
NUMBER 

1.1 .2.1.1 
1. 1.1 . 1.2 
1.1.2 .1.b 
1.1.2.1.7 

: Craft : Total : Tota l : 
: Code : Hours : labor Kl : 

MS 
MT 
R6 

SUM 

Section IV 

210b2.0 
240.0 
845.0 

12147.0 

705.58 
5. 40 

26.36 

737.34 

BEVATRON UPGRADE 

COST SUMURV 

: Date :Version : Nale :FIlENAME: 

1113/87 4 KRUP 

FILE : QTY . : MA T'L 
NAME : REiD. : KI 

S111 1.0 88.97 
5211 1.0 IOb.05 
S21b 1.0 8.47 
X2 17 1.0 1.10 
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511 

: LABOR 
KI 

423 . 04 
114.b5 

b3 . 29 
2b.3b 

NOT E S 

MAGNETS AND SUPPORTS SUMMARY SHEET 

TOTAL TOTAL 
: TOTAL : MAT'L : LABOR 

KI KI KI 

512. 01 88.97 423 .04 
330. 70 IOb .05 224.b5 

71. 7b 8.47 bl.29 
27.bb 1.30 2b .lb 

GRAND 
: TOTAL 

KI 

511. 01 
330 .70 
7I.7b 
27 .66 

---------- ---------- ----------
204.79 717.34 912 . 11 



Major Compon~nt /Subco~pon~nt 

INJECTION BEAMLINE 

No . : ITEM TITLE 

WBS 

1.1.1.1.1 

iBS 
ImHBER 

BEVATRON UPGRADE 

COST SUMMARY 

: Date :V~rsion: Nall~ :FILENAIiE: 

l111/B1 1 KRUP Slll 

FILE : m. : HAT'L : LABOR 
Nm : REiD.: K$ ,$ 

I ,~AGNEIS 

2 SUPPO RTS 
1.1.1.1.1.1 11111 1.0 

1.0 
48. 91 
40. 00 

413.04 
0.00 1.1.1.1.1.1 Xl111 

LABOR SUMMARY 
: Craft : Total : Total : 
: Cod~ : Hours : Labor K$: 

MS 12618.0 413.04 

SUM 1161B.O 413.04 
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N OT E S 

HAGNETS I SUPPORTS 

: TOTAL 
K$ 

411. 01 
40. 00 

TOTAL TOTAL 
: MAn : LABOR 

Kl Kl 

48. 91 
40.00 

88.91 

423. 04 
0.00 

413.04 

GRAND 
: TOTHL 

, $ 

411 .01 
40 . 00 

511 .01 



Major Coaponent/SubcoQPonent 

MAGNETS 

Item: 
No. : ITEM TITLE 

1 DIPOLES 
2 QUADRUPOLES 

LABOR SUMMARY 

BEVATRON UPGRAOE 

COS T S U " " A R Y 

N8S : Date :Version: Nile :FIlENME: NOT E S 

1.1.1.1.1.1 2111187 1 TANA8E Yl111 INJECTION 8EAMLINE MAGNETS 

iOTAL TOTAL GRAND 
W8S 

NUM8ER 
FILE : GTY. : MAT'l : LA80R : TOTAL : MAn : LA80R : TOTAL 
NAME : REQD.: KI KI KI Kl KI KI 

1.1.1.1.1.1.1 Yl1111 
1.1.2.1.1.1.1 Yl1111 

1.0 
1.0 

25.02 
23.95 

.353.09 
69.95 

378.11 
93.89 

2~. n 

13.95 

48.97 

353.09 
69.95 

423.04 

378. 11 
93.89 

472.01 

: C .. aft : Total : Total : 
: Code : Hours : Labor K$ : 

~s 12618.0 423.04 

SUM 11628.0 m.04 
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BEVATRON UP6RADE 

COST SUMMARY 

~ajor COlponent / Subcoiponent iBS l Date :Versionl Nale :FILENA~E: NOT E S 

EXTRACTION SEAMLINE 1.1.1.1.1 llll/B7 1 KRUP 5211 MAGNETS I SUPPORTS 

Itel'll: TOTAL TOTAL GRAND 
No. : ITEM TITLE WSS 

NUMBER 
FILE : m. : ",T 'L : LABOR : TOTAL : MAn : LABOR : TOTAL 
NAME : REQD.: KI 

I DIPOLE 1.1.1.1.1.1 Yl111 
1 SUPPORTS 1.1.1.1.1.2 mil 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor KS: 

MS 6706.0 224.65 

6706.0 114.65 

Section IV 

1.0 
1. 0 
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94.05 
12.00 

KI 

224.65 
0.00 

KI 

3IB.70 
11. 00 

KI 

94. 05 
11. 00 

106.05 

KI 

114. 65 
0.00 

214. b5 

KI 

318. 70 
11.00 

330 . 70 



BEVATRON UPGRADE 

COST SU"MARY 

~a jor Co ~p onent J Subcolponent WBS : Date :Version: Nne :FllENAI'IE: NOT E S 

DIPOLE 1.1.1.1.1.1 1111187 1 TANABE Yl111 EXTRACTIDN BEAMLINE DIPOLE SUMMARY 

I tell : 
tlo. : 

I COILS 
2 YOKES 
3 fInURES 

ITEM TITlE 

; ASSEMBLY ~ TEST 

LABOR SUMMAR 1 

NBS 
NUMBER 

1.1.1.1.1.1.1 
1.1.2.1.1.1.1 
1.1.1.1.1.1.3 
1.1.1.1.1.1.1 

: Craft : Total : Total : 
: Code : Hours : LaDor K$: 

MS 6706.0 214.65 

SUM b706. 0 211.65 

Section IV 

TOTAL TOTAL GRANO 
f i LE : QTY. : MAT'L : LABOR : TOTAL : MAn : LABOR : TOTAL 
NAME : mo. : KI KI KI KI KI KI 

Yl1111 1.0 IB.42 58.69 77 .11 IB.41 58.69 77 .11 
Y11211 1. 0 32.35 90. 71 123. 07 32. 35 90 .71 113. 07 
111213 1.0 41.39 61. 64 104.03 41 .39 61. 64 104. 03 
111114 1.0 0.90 13.60 14.50 0.90 13.60 14.50 

------_.-- ---------- ----------
94. 05 22 4. b5 318. 70 
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BEVA TRON UPGRADE 

COS T S UM MAR Y 

~a ja r Car.ponent /Subco~p on ent WBS : Date :Version: Nalle :FIlENAME: NOT E 5 

EMITTANCE MATCHER 

Item: 
No. : 

I MAGN ETS 
2 SUPPOR IS 

ITEM TITLE 

LABOR SUMMARY 

1. 1.2.1.6 2/12/87 1 KRUP 

WBS 
NUMBER 

FILE I m. : MAT'L 
NAME : REOD.: Kl 

1.1. 2.1. 6.1 Y2161 
1.1.2. 1.6. 2 12162 

1. 0 
1.0 

2.47 
6. 00 

: Cr aft : Total : Total : 
: Code : Hours : Labor Ki: 

HS 
MT 

SOM 

Section IV 

1728. 0 
240 .0 

1968.0 

57 .89 
5.40 

63.29 
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5216 MODIFICATIONS TO BEAMLINES 

: LABOR : TOTAL 
KI KI 

63 .29 
0.00 

65.76 
6.00 

TOTAL 
: MAT'L 

KI 

2.47 
6.00 

8.47 

TOTAL 
: LABOR 

KI 

63.29 
0.00 

63.29 

GRANO 
: TOT AL 

KI 

65 . 76 
6. 00 

7 I. 76 



"ajar COQPonent/Subcclponent 

VACUUM SYSTEMS 

lte.d 
No . : ITEM TITLE 

1 INJECTION BEAMLINE 
2 EX TRAC TION BEAMLI NE 
3 EMITTMICE MATCHER 
4 HISTALLATION 

LABOR SUMMARY 

WBS 

1.1 .1 .2 

WBS 
NU MBER 

1.1.2.1.1 
1.1.2.1.2 
1.1.1.1.6 
1.1.2.2.7 

: Craft : Tot al : Total : 
: Code : Hours : l ahar Ki: 

MS 
MT 
R6 

SUM 

Section IV 

3699.0 
1038.0 

4B. 0 

4785. 0 

m.92 
23.36 

1. 50 

148.77 

BEVATRON UPGRAOE 

COST SUMMARY 

: Date :Version: Nale :FILENA~E: NOT E S 

1I16/B7 1 HUNT 121 MOO TO BEAMLINES I LOCAL INJ ECTOR 

TOTAL TOTAL GRANO 
FI LE : QIY. : MAT'L : LABOR : TOTAL : MAT'L : LABOR : TOTAL 
NAME : REUO. : Kf KI Kf KI KI KI 

1221 1.0 75 .00 40.B7 115.87 75.00 40.87 115 .87 
l221 1.0 13 .00 57.16 70.16 13.00 57.26 70.26 
1126 1.0 36.30 38.62 74 .92 36 .30 3B .62 74 .92 
l227 1.0 2.00 12.01 14. 02 2.00 11.02 14.02 

---------- ---------- ----------
m .JO 148.77 275.07 
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~ajar Co~pcnent /Subco.ponent 

MECH INSTRUMENTS FOR BEAM MON 

I tell: 
No. : . . 

ITEM TlTLE 

1 INJECTIOli BEAMLlNE 
2 EMITTANCE MATCHER 
3 INSTALLATION ~ ALIGNMENT 

LABOR SUMMARY 

WBS 

1.1.2.3 

WBS 
IIUmR 

1.1.2.3.1 
1.1.2.3.6 
1.1.1.3.7 

: Craft : Total : Total : 
: Code : Hours : ldbor K.$ : 

MS 
"1 

SUM 

Seclion IV 

5034 .0 
187B.O 

6912.0 

168.64 
42.26 

110.89 

BEVATRON UPGRADE 

COS T S U " MAR Y 

: Date :Version: Nal! :FILENAME: NOT E S 

21131B7 3 KRUP 523 MECH INSTRUMENTATION FOR BEAM MONITOR SUMMAR 

TOTAL TOTAL GRAND 
FILE : m. : MAT'L : LABOR : TOTAL : MAT'L : LABOR : TOTAL 
NAME : REUD.: KI KI KI KI KI KI 

S231 1.0 12. 00 97.31 lO~.31 12.00 97 .31 109.31 
S230 1. 0 10. 00 109 .27 11 9.27 10.00 109.17 119.27 
1137 1.0 1.46 4. 32 6.7B 2.46 4.32 6.78 

---------- ---------- ----------
14.46 210.89 235.35 
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"ajar Component/Subcomponent 

INJECTION BEAMLINE 

Itel: 
tlo. : ITEM T lTLE 

iBS 

1.1.1.3. I 

WBS 
NUMBER 

BEVATRON UPGRADE 

COST S UnH RY 

: Date :Version: Nile :FILENA~E: NOT E S 

1/11/87 1 KRUP S231 nECH INSTRUMEIITATlON fOR BEAM HONITOR 

TOTAL TOTAL GRAND 
fiLE : m. : HAn : LABOR : TOTAL : MAn : LABOR : TOTAL 
NAME : REiD.: KI KI KI KI KI KI 

I BEAM PROfiLE MONITORS 
1 ASSEMBLY AIlD TEST 

1.1.1.3.1. 1 11311 1.0 
1.0 

11.00 
0.00 

91.91 
5.40 

103.91 
5.40 

12.00 
0.00 

91. 91 
5.40 

t03.91 
5.40 1.1.1.3.1.6 11316 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor KS: 

HS 
NT 

sun 

Section IV 

216B.O 
94B.O 

3116.0 

75 .98 
11. 33 

97.31 

12. 00 97 .31 109 .31 
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~ajor Co~ponent/Subce~ponent 

EMITTANCE MATCHER 

Ite~: 

No. : ITEM TITLE 

iBS 

1.1.2.3.6 

iBS 
NUMBER 

BEVATRON UPGRADE 

: Date :Version: Nne :FIlENA~E: NOT E S 

21121B7 1 KRUP S236 MECH INSTRUMENTATI ON fOR BEAM MONITOR 

TOTAL TOTAL GRANO 
fiLE : QIY. : MAn : LABOR : TOTAL : MAT 'L : LABOR : TOTAL 
NAME : REgO.: Kl Kl Kl Kl Kl KI 

1 BEAM PROf iLE MONITORS 1.1.2.3.6.1 12361 1.0 
1.0 

8.00 
2. 00 

61.27 
47.99 

69 .27 
49.99 

B. OO 
2.00 

61. 27 
47 . 99 

69.27 
19. 99 2 BEAM INTENSII'f MONITORS 1.1.2.3.6.3 12363 

LABOR SUMMARY 
: Craft : Total : Total : 
: Cede : Hours : labor K$: 

MS 
HT 

SUM 

Section IV 

2766 .0 
738.0 

1504.0 

92.66 
16.61 

109.27 

10. 00 109.27 119 . 27 
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najar Co~pon~ntJSubco.ponent 

POWER SUPPLIES 

1 tel: 
No. : !lEM TillE 

: INJECTION BEAMLWE PIS 
2 EXTRACTIOII BEAMLINE PI S 
3 EMlTlAl~CE MATCHER PIS 

LABOR SUMMARY 

NBS 

1.1 .1.4 

WBS 
NUMBER 

1.1. 1.4.1 
1. 1.1.4.2 
1.1.1.4. 6 

: Craft : Total : Total : 
: Code : Hou rs : labor KJ: 

ES B.O 0.20 
EI 1130.0 28.76 
EM 326.0 8. 30 
MS 12.0 0.40 
PT 32,0 I. 0 I 
PE 189.0 9.90 
PP 2.0 0.07 
RG 15.0 0.47 
-----------------.------------
SUM 1814. 0 49.11 

Section IV 

BEVATRON UPGRADE 

COS T SUMMARY 

: Oate :Version: Nale :FIlENA"E: NOT E S 

1/1l1B7 l KRUP S14 POWER SUPPLIES SUMMARY SHEET 

TOTAL TOlHL GRANO 
fILE : iTY. : MAn : LABOR : TOTAL : MAn : LABOR : TOT AL 
NME : REiO . : Kl Kl Kl Kl Kl Kl 

S141 1.0 B3.97 33 .6B II7.bS 83 .97 33.&8 117.65 
S141 1.0 7.14 13.66 10.90 7.14 13.66 20. 90 
S146 1.0 3.49 1.77 5.25 3.49 1.77 5.25 

---------- ---------- ----------
94.69 49 .11 143. BO 
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~ ajo r Component/Subcomponent 

INJECTION BEAMLI NE PIS 

Ite;: 
No. : ITEN TITLE 

1 DIPOLES 
1 QUADRUPOLES 
3 INS!. ~ CNTRL SYS INTf C 
4 SYSTEM INSTALLATION 
5 ASSEMBLY AND TEST 

LABOR SUMMARY 

i BS 

1.1. 2. 4. 1 

WBS 
NUnBER 

1.1.1.4.1. 1 
1. 1. 1.4 .1.2 
1.1.1.4.1.4 
1.1. 1.4.1. 5 
1.1.1.4.1.6 

: Craft : Total : Total : 
: Code : Hours : Lab or K$: 

ES B.O 0.10 
EI B66 .0 11.04 
EM 172.0 4.38 
PE 204.0 6.99 
PP 1.0 0.07 

SUM 1251.0 ll.6B 

Section IV 

BEVATRON UPGRADE 

COST SUn n ARY 

: Date :Ver sion: Nale :FIlENAI1E: NO T E 5 

2/13/B7 1 KRUP 5241 POWER SUPPLI ES 

TOTAL TOTAL GRANO 
FILE : m. : nAn : LABOR : TO TAL : MT'L : LABOR : TOTAL 
NAME : REQO.: KI KI KI K$ KI KI 

524 11 1.0 18.00 17.30 35.30 18.00 17 . 30 35.30 
514 12 1.0 46.64 3.41 50.05 46.M 3.41 5{) ,1)5 

5141 4 1.0 2.90 3.94 6.84 2.90 3.94 6.84 
52 41 5 1.0 16.43 4.66 11. 09 16.43 4.66 21.09 
51416 1.0 0.00 4.38 4.38 0.00 4.38 4.38 

---------- ---------- ----------
83.97 33.68 117.65 
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~ajor COlponent/Subconponent 

EXTRACTION B E A~LINE PIS 

Iten: 
No. : I TEN TITLE 

1 DIPOLES 
1 SYST EM INSTALLA TI ON 
3 SYSm TESTS 

LABOR SUMMARY 

WBS 

1.1.1.4.1 

WBS 
NUMBER 

1.1.2.4.1.1 
1.1.2.4.2.5 
1.1.1.4.1.6 

: Craft : Tolal : Total : 
: Code : Hours : La bor KS: 

EI 240.0 6.11 
EN 130.0 3.31 
NS 11.0 0.40 
PT 31 .0 1. 01 
PE 69.0 1. 36 
RG 15.0 0.47 

SU~ 498. 0 13.66 

Section IV 

BEVATRON UPGRADE 

COS T S U ~ ~ A R Y 

: Dale :Version: Nolle :FILENAKE: NOT E S 

1113/87 1 KRUP S141 POWER SUPPLIES 

TOTAL TOTAL GRAND 
FILE : m. : NAT'L : LABOR : TOTAL : HAT'l : LABOR : TOTAL 
NA~E : REOD . : KI KI KI KI Kl KI 

L2421 1.0 7.14 11.60 IB.B3 7.24 11. 60 18.83 
L2425 1.0 0.00 1.00 1. 00 0.00 1.00 1.00 
L1416 1.0 0.00 1. 07 1. 07 0.00 1. 07 1. 07 

-~-------- ---------- ----------
7.24 13 . 66 20.90 
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Major ComponentJSubco~ponent 

EMITTAIICE ~ATCHER PI S 

I tam: 
No. : 1m TITLE 

1 EMITT MATCHER P.S/SEPTUM MAG 
2 EMITT MATCHER P.S/SYS INSTAL 
3 ENITT MATCHER P.S/SYS TESTS 

LABOR SUMMARY 

iBS 

1.1.1.4.6 

iBS 
NUMBER 

1. 1.1.4.>.1 
1. 1. 2. 4.6. 3 
1.1.1. 4.6 .4 

: Craft : Total : Total : 
: Code : Hours : Labor KS : 

il 
EN 
PE 

su ~ 

Section IV 

24.0 
14.0 
16.0 

64.0 

0.61 
0.61 
O.SS 

1.77 

BEVATRON UPGRADE 

COST SUMMARY 

: Date :Version : Nile :FILH1AI1E: II 0 T E S 

2/13/87 1 KRUP S146 POWER SUPPLIES 

TOTAL TOTAL GRANO 
f ILE i OTY. i MAT'L i LABOR i TOTAL i HAT'L i LABOR i TOTAL 
NAME i REGO. i KI KI KI KI KI KI 

C1461 1.0 1. 41 0.10 2.62 2.42 0.20 2.62 
C1463 1. 0 1.04 1.16 2.19 1.04 1.16 2. 19 
C2464 1.0 0.03 0. 41 0. 44 0.03 0.41 0. 44 

--._------ ----- - ---- ----------

3.49 1.77 S.15 
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Major Component / SubcDlponent 

INSTRUMEII1ATION AND COiITROLS 

I tell: 
No. : ITEM TITLE 

I LO i LEVEL ELECIRONICS 

WBS 

1.1. 3 

iBS 
NUMBER 

1. 1. 3.1 
2 COMPUTER CONTROL SYSTEM MODS 1.1.3.2 
3 COIITROL ROOM CONSOLIDATION 1.1.3.3 

-------------------------------
LABOR SUMMARY 

: Craft · Total . Total . 
· . . . Code · Hours : Labor K$: . · ---- ---------------------------

ES 65.5 1. 67 
EI 16284.3 411. 44 
EM 514B.O 131. 02 
MS 34\.4 ILS4 
NC 46. 0 2. 29 
MT 45.0 1. 01 
PE 314.0 10.75 
P' 27.> 0.94 
RG 14.0 0.44 

SUM 22258.7 

Section IV 

BEVATRON UP6RADE 

: Date :Versionl Na,e :F ILENAME: NOT E S 

1I2b1B7 2 KRUP S3 INSTRUMEIITATION AlID CONTROLS SUMMARY SHEET 

TOTAL TOTAL GRAND 
f ILE : QTY. : MAT'L : LABOR : TOTAL : MAn : LABOR : TOTAL 
NAME : REDO.: Kl KI KI KI KI Kl 

S31 1.0 320 . 15 250.04 570.20 320.1 5 250.04 570.20 
S32 1.0 455.80 101. 40 557 .20 455. BO 101. 40 557.20 
S33 1.0 770.29 222.65 992.94 770. 29 222 .65 992. 94 

~~ - ------- ---------- ----------
1546. 24 574. 09 21 20.34 
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~aj Q r Component/Subc omponent 

LOW LE VEL ELECTRONI CS 

~o , : 1m TITlE 

1 INTERLOCK SAFETY SYSTEMS 
2 i l"IN6 SYSTEM 
3 VACUUM MONITORING 
4 RAO MON 
5 BEA" ,10NITORI NG 

LAB OR SUMMARY 

NBS 

I. 1.3. I 

WBS 
UUMBER 

1.1. 3. 1.1 
I. 1. 3.1. 2 
1.1.3. 1. 3 
I. 1. 3. I. 4 
1.1. 3.1.5 

\ Craft : Total : Tota l : 
: Code : Hours : Labor n: 

'" -, b5.5 I. b) 
EI b2b8. 3 159.53 
EM 2492.0 63. 42 
MS 341 .4 1 I. 54 
HC 4b. 0 2.29 
"T 3) .0 0.83 
PE 2)4. 0 9.38 
PP 27. 5 0.94 
RG 14. 0 0.44 

SUM 95b8 . ) 250.04 

Section IV 

BEVATRON UP6RAOE 

COS T ·S U M " A R Y 

1 Date :Version: Nolle :FILENAME: NOT E S 

Il2b / B) 2 KRUP 531 LON LEVEL ELECTRONICS SUMMARY SHEET 

TOTAL TOTAL GRAU O 
FI LE : OTY. : MAT'l : LABOR : TOT AL : NAT 'L : LABOR : TOTAL 
NAME : REOO.: K$ KI KI KI KI KI 

0311 1. 0 50.33 28. )5 )9.08 50.33 2B.)5 )9 .0B 
1312 1. 0 49 .95 20.40 )0.35 19.95 20.40 iO .35 
Em 1. 0 S8.7b 8.)0 b).lb 5B. )b B. )O b) . 4b 
0314 1. 0 53.94 Ib .9) )0.91 53.94 Ib. 9) )0.91 
5315 1. 0 10).18 175 .21 282. 39 10) . 18 175 .21 2B2 .39 

---------- ---------- ----------
320 . 15 250 .04 5)0 .20 
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Major Co~ponent/Subcolponent 

INTERLOCK SAFETY SYSTE~S 

1TE~ TIlLE 

iBS 

1.1.3.1.1 

W8S 
NUMBER 

BEVATRON UPGRADE 

COST SU~~ARY 

NOT E S 

1126/87 5 PATTE 0311 

TOTAL 
FILE : QTY. : MAT'L : LABOR : TOTAL : HAT'L 
NA~E : REQO.: KI KI KI KI 

TOTAL GRANO 
: LABOR : TOTAL 

KI K$ 
-------------------------------------------------.--------------------------------------------------------.-.---------------------------

I INTLK/RING LAT MAG I. I. 3.1.1.1 03111 1.0 3.12 1.15 4.20 3.12 1.15 4.20 
2 INTLK/RING INJ ~AG 1.1.3.1.1.2 03112 1.0 0.35 0.13 0.47 0.35 0.13 0.47 
3 INTLK/RING EXTR MAG 1.1.3.1.1.3 03113 1.0 0.42 0.15 0.57 0.42 0.15 0.57 
4 INTLK/RING VAC SYS 1.1.3.1.1.4 03114 1.0 2.11 0.78 2.89 2.11 0.78 2.89 
5 INTLK/INJ BEAM LINES 1.1.3. I. 1.6 03116 1.0 0.76 0.28 1.04 0.76 0.28 1.04 
b INTLK/EITRACT B~LN 1.1.3.1.1.7 03117 1.0 0.28 0. 10 0.38 0.28 0.10 0.38 
7 INTLK/EHITT ~ATCHER 1.1.3.1.1.11 031111 1.0 0.55 0.20 0.76 0.55 0.20 0.76 
8 INTLK/CNTL SYS INTERFACE 1.1.3.1.1.12 031112 1.0 42.74 6.45 49.19 42.74 6.45 49.19 
9 S'lSm WSTALLATION 1.1.3.1.1.13 031113 1.0 0.00 9.67 9.b7 0.00 9.67 9.07 

10 SYSTEM TESTS 1.1.3.1.1.14 031114 1.0 0.00 9.85 9.85 0.00 9.85 9.85 
---------- ---------- ------.---

50.33 2B.75 79.08 

LA80R SUMMARY 
[Craft : Total : lohl : 
: Code : Hours : labor KS: 

EI b09.3 15.51 
EM l87.0 9.85 
MS 84.0 2.81 
PP 0.0 0.21 
RG 12.0 0.37 

SUM 1098.3 28.75 
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"ajor COlponent/SubcOlponent WBS 

TIMING SYSTEM 1.1.3.1.2 

Item: 
No. : ITEM TITLE 

1 Tiainq Generator 1.1.3.1.2.1 
2 Ti.ing-Pulso Distribution 1.1.3.1.2.2 
3 SHILAC Synchroniz.tion 1.1.3.1.2.3 
4 Systo. Inst.ll.tion 1.1.3.1.2.5 
5 5ysto. Chock .nd Tost 1.1.3.1.2:6 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours 1 Labor K$: 

ES 35.5 0.90 
El 354.0 9.01 
EM 264.0 6.72 
MS 16.4 0.55 
1'IT 37.0 0.93 
PE 64.0 2.19 
PP 4.0 0.14 
RG 2.0 0.06 

SUM 776.9 20.40 

Section IV 

BEVATRON UPGRADE 

COST SU~"ARY 

: Date :Versionl Hale lFIlENAnEl NOT E 5 

1/26/B7 6 JBH/ALL L312 Sopar.tes Inst.ll.tion, Dosign I S1S Check 

TOTAL TOTAL 
FILE : QTY. : ~AT'L : LABOR : TOTAL : MAn : LABOR 

GRAND 
: TOTAL 

KI Nm : REQD.: KI KI KI KI KI 

UI21 1.0 46.96 9.43 56.39 46.96 9.43 56.39 
L3122 1.0 0.00 4.07 4.07 0.00 4.07 4.07 
UI23 1.0 2.02 0.93 2.B5 2.02 0.93 2.85 
L3125 1.0 0.97 3.43 4.40 0.17 3.43 4.40 
L3126 1.0 0.00 2.65 2.65 0.00 2.65 2.65 

-----.---- .------.-. ----------
49.95 20.40 70.35 
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~ajor Conponfnt/Subco~ponent 

RAO MON 

r~o. : ITEM TITLE 

1 RAO ~ONIS,(~CHRDTROII AR EA 
2 RAO MON/LOC HIJ NOOS 
3 RAO MONITRANSfER LINE 
I RAO ~QN/EP, AREA 
5 RAO MON/CNTL SYS IIlTfC[ 
6 SYSTEN iNSTALLATIOII 
7 SYSTEM TEST5 

LA BOR SUMMARY 

iBS 

1.1.1.1.4 

WBS 
NUMBER 

1. 1.3.1.4,1 
1.1.1.1.4.4 
1.1.1.1.4.5 
1.1.3.1.4.6 
1.1.3.1.4.8 
1.1.3.1.4.9 
1.1.l.1.4.10 

: Craft : To tal : Total : 
: eace : Hours : Labor K$: 

ES 4.0 0.10 
EI 413.0 10.51 
EM 112.0 2.95 
~S 20. ,) 0.67 
'Ie 46. 0 2.29 
FE 10.0 0. 34 
pp 6.0 0.21 

su~ b 11. j) 16.97 

Section IV 

BEVATRON UPG RADE 

COST SUMMARY 

: Date :Version: NalE :FIL ENAME: NOT E S 

1/8/ 87 1 PATTE 0111 

TOTAL TOTAL GRAiIO 
fiLE : m. : MAT'L : LA80R : TOTAL : MAT 'L : LABOR : TOT AL 
NAME : Rm. : KI KI KI KI KI Kl 

03141 1.0 14.11 11.69 25 .82 14.13 11. 69 25. 82 
01144 1.0 2.00 0.00 2.00 2.00 0.00 2.00 
01145 1. 0 1.7b 0.00 1. 76 1. 76 0.00 1.7b 
03146 1.0 5.41 0. 31 5.74 5.43 0.31 5.74 
03148 1.0 10,62 0.00 .30 .62 30.62 0. 00 30.62 
03149 1.0 0.00 2.12 2.12 0. 00 2,12 2. 12 
031410 1.0 0.00 2.85 2.85 0.00 2. 85 2.85 

---------- ---------- ----------
53 .9; 16 .97 70 .91 
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~ajor Cc~ponent / Subcompanent 

BEM MONITOR ING 

Itea: 
No , : I TE! TITLE 

1 SY NCHROTRO~ AREA 
2 HlJECT ION BEAMLlt:ES 
) EM ITTANCE ~ATCHER 

LAB OR SUMMAR Y 

wes 

1.1.3.1.5 

iBS 
NUMBER 

1.1. 3. 1.5.1 
1.1. 3. 1.5.2 
1.1.3.1.5. 7 

: Craft : Tot.1 : Tot.l : 
: Code : Hours : Labor K$: 

ES 26.0 0.66 
E I 4626, !) 117.73 
EM 1653.0 42. 07 
MS 224. U 7.50 
PE 200.0 6.85 
rP t 1. 5 0. 39 

SUM 6740.5 175. 21 

Section IV 

BEVATRON UPGRADE 

: Date :Version: Naae :FILENAHE: NOT E S 

2/13/B7 ; KRUP 53 15 BEAM MONITORlliG SUMMARY SHEET 

TOTAL TOT AL GRAND 
fiLE : QTY. : MAn : LABOR : TOTAL : MAT 'L : LABOR : TOTAL 
NA!E : REOO.: KI KI KI KI KI KI 

531 51 1.0 71. 62 99 .53 171. 14 71. 62 99 ,5·3 171 . 14 
53151 1.0 11. 39 45.71 67. 10 21. 39 45. 71 67 .10 
53157 1. 0 14 . :S 29.97 44 . 15 14 . 18 29.97 44 . 15 

----- ----- ------ ---- ----------
107. IS i7S.2t 292 . . 39 
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BEVATRON UPGRADE 

COST SUMMARY 

Major Co;ponent/Subco~ponent WBS : Date :Version: Na;e :FILENAHE: NOT E S 

SY ilCHRO TRON AREA 1.1.3.1.5.1 2/ 13 /87 I KRUP S3151 BEAN MONITORING 

I tefl : 
No. : ITEH r ITlE 

I SYNCHROTRON AREA/B IE 
I S·tiICHROTROII AREAIORBIT 
1 SYilCHROTRON AREAI PHASE 
4 SYilCHROTRON .REM I TURi! 
5 InleH AREA/SYSTEM INSTALL 
6 gYIiCH AREHI SYSIE~ TEST 

LABOR SUMMAR Y 

WBS 
NUMBER 

1.1.3.1. 5. 1. 1 
1.1.3. 1.5. 1.2 
1.1.3.1.5.1.3 
1.1. 3. 1.5.1.4 
1.1.3.1.5.1.5 
1.1. 3.1.5.1. 6 

: Cr aft : Total : Total : 
: Coce : Hours : Labor KS : 

Ei ;090.0 78 . 64 
EM 441. 0 II. 22 
MS 84 .0 2.91 
PE ~\IO . O 6.B5 

3&t5. 0 99 .53 

Section IV 

TOTAL TOTAL GRANO 
fILE i QTY. i HAT'l i LABOR : TOTAL : ,jAT'l : LABOR : ;OTAL 
NAME : mo.: KI Kl KI Kl Kl KI 

C31 SI1 1. 0 1. 36 2.95 4.31 1. 36 2.95 ~ . 31 
C315 12 1. 0 41. 75 10 .95 72.70 4 t. 75 30.95 72. 70 
C31513 1. 0 4.20 4.89 9.09 4. 20 4.89 9.09 
C31514 1.0 20.30 40 . 7b 61. 05 21) . 30 40.76 61 .05 
C31515 1. 0 3.90 12.45 16. 35 3.90 12 . ~5 lb .35 
C3151b 1.0 0.11 7.53 7.64 0.1 1 ' ,-

/ • .J~ 7.64 
--- ~------ ---------- ----------

71.62 99 .53 171 .14 
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BEVATRON UPGRADE 

COS T S U ! H A R , 

Majer CO li; pl)i1entlSub[ol~poflent iSS : Date :Version: Na; e :FILENAME: NO T E 5 

INJECTION BEAI1UNES 1.1.3. 1. 5.2 2/13/87 1 KR UP 53151 BEAN MONITORING 

1 tem : 
\1 ... ' I ",,, , ITEM TITLE 

1 8EA~ PROFILE MONITORS 
2 SYSTEM I:~ST A llA Tlm4 

3 SYSiEI1 TESTS 

LHBOR SUMNARY 

WBS 
NUMBER 

1.1.3.1.5.2.1 
1.1. 3. 1. 5. 2. b 
1. l.l. 1.5. 2. 7 

: Cr aft : To tal : Total : 
: Code : HiJ l.irs : labor K:):: 

ES 16.0 0.41 
li 928 .0 23. 62 
EM 732 ,0 18.63 
HS 94 ,1) 2. 81 .. , , , 7. I) 0.14 

5uM lh7.0 45,71 

Seclion IV 

TOTAL TOTAL SRAtW 
FILE : QTY. : MAT'L : LABOR : TOTAL : NAT'l : LABOR : TO TAL 
NAME : REQO . : Kl KI KI 

531521 1. 0 20.13 36.85 56 .98 Jf. !"'I .. 'I . ," ". OE; ·JUt u,", 56 . 98 
531526 1.0 1.16 1.44 3. 70 1. 26 2.44 J. tO 
531527 1. 0 0. 0f) 6. 41 6.41 0. 1)0 6.41 b. \1 

---------- ---------- ----------
21. .39 45.71 • ., Ii' 

~( • • oj 
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BE VA TRON UPGRADE 

I~ a jor Coapon en tiSu bc'olpon ent iBS : Date :Version: Nate :FIlENANEl NOT E 5 

EMITTAIICE MATCHER 1.1.3.1.5.72 / 13/B7 1 KRUP 53157 BEAN MONITORING 

I te:l: 
No , : ITEM T lTLE 

1 aE~H PROFILE MONITORS 
2 SYSTEM lNSTALLmOiI 
3 SYST EM TESTS 

LABOR SUMMm 

was 
IIUMBER 

1.1. 3. 1.5. 7.1 
1.1.3. 1.5 .7.b 
1.1.3. 1.5 .7.7 

: Craft : le,tal : io tal : 
: Code : Hour:; : Lebar K$: 

ES 11l .0 0.25 
EI 60B. 0 15.47 
E ~ 480 .0 12 . 22 
HS 56 .0 1. BB 
pp 4. 5 0.15 

1158.5 29.97 

Section IV 

TOTAL TOTAL GRHtW 
FILE : m. : MAn : LABOR : TOT AL : HAn : LABOR : TOTAL 
NAME : REao . : KI KI KI KI · KI Kt 

531571 1.0 13 .14 24. III 37 . 40 13 . . 34 24. v7 37 . 40 
S3157b 1. 0 0.B4 l.b3 2. 17 0.94 1. 61 2. 47 
531577 1. 0 0.00 4.2B 4.2B 0.00 4. 28 4. 18 

---------- ---------- ----------
14. 19 29.97 44 . 15 

Page 55 



Major COllpc<1ent/SubcQ,'ponent 

COMPU TER CONTROL SYSTEM MODS 

ITEM TITLE 

1 C;~f'UTERS AliD NmORKS 
2 GPER~TOR STATIOtlS 

iSS 

1. 1. 3.2 

,BS 
NUMBER 

1.1.3.2.1 
1.1.3,2,2 

3 DATA AC QUiS ITI ON/ CONT ROL HARD~R 1.1.3.2.3 
4 COMMERC I AL SOfTiARE 1. 1.3,2,4 
, CONTROL S'(5TEM IIISTALLATION 1.1.3,1,5 

LABOR SUM~ARY 
: Craft : Total : Total : 
: Code : Hours : Labor n: 

E i 2952.0 75.13 
E i~ 1000,0 ~5,45 

"E 24 .0 0.82 

SU ~ 3976,0 

Section IV 

BEVATRON Uf'GRADE 

COS T SUM MAR Y 

: Date :Version: Nale :FIln~AI'IE: N O T E S 

2113/87 l DWINELL 532 COMPUTER CONTROL SYSTEM MODS SUMMARY SHEET 

TOTAL TOTAL GRAND 
fILE : QTY, : MAn : LABOR : TOTAL : HAn : LABOR : TOTAL 
flAME : REiD , : Kl KI Kl KI KI KI 

5321 I " , " 192.35 1),46 209 . 81 t 92 . . 35 17 . ~b 209 . 81 
R322 1. 0 98 , 01) 18 . 32 lIb . 32 96 ,00 IB,32 li6 , 32 
5323 1.0 90,60 41. 38 131.98 90 ,60 4US 13 1. 98 
R324 1.0 ,0,00 1),00 50,00 50 ,00 0.00 50,1)0 
R'1''11:' «, 1.0 24,S, 24 .24 49 ,09 24 . 35 24,24 49,09 

---------- ---------- ----------
455.80 101.40 557.20 
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Major Cc~p onent /Sub(o~ponent 

COMP UT ERS AND IIETiORKS 

I TEN TITLE 

WBS 

I. I.l. 2. I 

wes 
NUMBER 

BEVATRON UPGRADE 

COST SU MMARY 

: Date :Version: Nate :FllEtIAME: NOT E 5 

2113/87 I KRUP 5321 COMPU TER CONTROL SYSTEM HOD; 

TOTAL TOTAL GRAND 
FILE 'DTY. : MAT'l : LABOR : TOTAL : MAT'l : LABOR : TOTAL 
NAME : REiD.: Kl KI U Kl Kl KI 

I CO MPUTER SYS TEM HARDWARE 
2 CO~P Ur E R NmORK HARDWARE 

1.1.3. 2. 1.1 R3211 1. 0 
1.0 

157 . 00 
35.35 

15.27 
2.19 

172 . 27 
37.54 

lS7 . 00 
35.35 

15 . 27 172.1 7 
37 . 54 I. I.l.2. 1.2 R3212 

LABOR SUMMAR Y 
: Craft : Total : Total : 
: Code : Hours : L.~bor K$: 

EI 
EN 

SUM 

Section IV 

566. 0 
120.0 

686. 0 

14.40 
3. 05 

17.46 

1. 19 

192 . 3S 17.46 109.8 1 
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~ajGr Co;ponent /Subc o~p on ent 

DATA ACQUISITI ON /CONTROL HARDiR 

I tel : 
No. : 

1 Rf SYSTEM DATA ACC. 
1 VACUUM SYSTEM DATA ACQ . 
l RING P. S. DATA Ace. 
4 RING BEAM Nom. ISIE,ORBll1 
5 INTERLOCKS DATA ACO. 

LABOR SUMARY 

iBS 

1.1.3.2.3 

iSS 
NUMBER 

1.1.l.2.3.1 
1.1.l.2.l .2 
I.l. l .2.l.l 
I. I.l.1.3.1 
1. 1.3.2.3.5 

: Cralt : Total : Total : 
: Code : Hours : labor K$: 

S"!III ." 

Section IV 

B66.0 
760. 0 

1626.0 

22.01 
19.34 

41. 38 

BEVATRON UPGRADE 

: D.te :Ver sion: Nile :FI LE NAME: NOT E S 

112O/B7 2 KRUP 

f ILE : m . : MAJ'L 
NAME : REOD.: Kl 

Rl2l1 1.0 VO 
R32l2 1.0 10.70 
Rl2ll 1. 0 26 .60 
Rl234 1.0 26.10 
Rlm 1. 0 17. 20 
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S323 DATA ACQUIS ITION \ CONTROL HAROi ARE SU~MARY 

TOTAL TOTAL 
: LABOR : TOTAL : MAn : LABOR 

GRAND 
: TOT AL 

KI Kl Kl KI Kl 

5.29 14. 99 9. 70 5. 29 14 .99 
4. 4B 15. IB 10. )0 I.4B 15 . IB 

11. 55 lB .15 16 .60 11.55 3B .15 
12 .61 39.02 16.40 12.62 39 .02 
7.43 21. 63 17.20 7.43 24. 63 

---------- ----- ----- ----------
90 .60 , I.lB 13 1. 98 



Major COB ponent / Subco~ponent 

CONTROL ROOM CmlSOLIDATION 

Item: 
110. I ITEM TITLE 

I HI LAC INSTRUMENTATION 
1 SYIICHROTRON HISTRUHE NTATION 

LABOR SUMMARY 

W8S 

1.1. 3. 3 

iBS 
NUMBER 

1.1. 3.3.1 
1.1.3. 3.1 

: Craft : Total : Total : 
: Code : Hou rs : Labor KS: 

E I 7064.0 179 . 78 
EM 1656 .0 41 . 15 
HT B.O O.IB 
PE lb. O 0.55 
-~-.. -------------------------
SU~ 9744.0 211.65 

Seclion IV 

BEVA TRON UPGRADE 

: Date :Version: Nal e :FILENAI1E: II 0 T E 5 

1116/97 1 DWINELL 533 CONTROL ROOM CONSOLlDATIOII SUMMARY SHEET 

TOTAL TOTAL GRAIIO 
FILE I QTY . I MAT'L I LABOR I TO TAL : MAT'L I LA80R I TOTAL 
NAME I REiD . : KI KI KI KI KI KI 

i33 1 
5331 

1. 0 
1.0 
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m.S4 
95.75 

142.94 
79.71 

817.48 
175.46 

m . S4 
95 .75 

770 . 29 

141 . 94 
79. 71 

121 .65 

81 7. 48 
175 . ~6 

992 . 94 



BEVATRON UPSRADE 

COS T SU!~ARY 

W8S : Date :Version: Nale :FILENMIE : NOT E S 

HILAC INSTRU!ENTATION 1. 1.3.3. I 1126/87 HAT Q331 
------------------------------------------------------------------------------------------------------ ----------------.-----.-----.-----

I tel : TOTAL TOTAL SRAND 
No. : 1m TITLE W8S fILE : QTY. . MT'L . LA80R . TOTAL : ~AT'L . LABOR : TOTAL . . . , 

iIU~8ER NA~E : REQD.: KI KI KI KI KI KI 
----------------------------------------------------------------------------------------------------------------------------------------

1 HILAC RF 5YSTE! :.1. 3.3. 1. 1 mil 1. 0 4.05 9.37 13 .12 4.05 9.37 13 .42 
2 ADAM INJECTOR 1.1.3.3.1.2 03312 1.0 38.25 10,87 49 .12 38.25 10.87 19.12 
3 EVE INJECTOR 1.1.3.3. 1.3 03313 1.0 36.50 5. 09 41. 59 36 .50 5.09 41.59 
4 TV DISTRIBUTION 1.1.3.3.1.4 0331 4 1.0 16 .20 6.31 22.51 10.20 6. 31 22.51 
5 ANALOG SIS. DISTRIBUTION 1.1.3.3. 1.5 m15 1.0 151. 88 25.86 177.74 151.88 25.86 177.74 
6 REPLACE MDDCOMP 1.1 .3.3.1 .6 on16 1.0 284.42 66.17 350.59 284.42 66.17 .350.59 
7 A AR EA 1.1.3.3.1.7 03317 1.0 38.74 7. 98 46.72 38 .74 7. 98 46.72 
8 STRIPPER FOIL CONTROL 1.1.3.3.1.8 03318 1.0 2.50 5.60 8.10 2.50 5.60 a. 11) 

9 CONTROL ROO! ~ODlfICATIONS 1.1.1.3. 1. 9 03319 1.0 102.00 5.70 107.70 102.00 5.70 107 .70 
---------- -- -------- ----------

674.54 142.94 817 .18 

LA80R SIJMARY 
: Craft : lotil : Total : 
: Cede : Hours : labor KS: 

E1 5312.0 135.19 
E~ 276.0 7.02 
,\ T 8.0 0.18 
PE 16.0 0.55 
------------------------ -.-.--
SU~ 5612.0 142.94 
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Major Co~ponent / Subco;ponent 

5nICHROTRON INSTRUMENTATION 

iTEM TITlE 

WBS 

1.1.3.).2 

WBS 
IIU~BER 

1 TRANSFER WE HISTRUMENTATION 1.1.3.) .2.1 
2 BEV INJ. INSTRUMENTATI ON 1.1.3.).2 .3 
) EPB INSTRUHENiATION 1.1.3. 3.2. 4 
4 MG ROOM HlSTRUHENTATI ON 1.1.3.3.2.5 
5 CONTROL ROOK IIISTR. HODS. 1.1.).3.2.6 

LABOR SUMMARY 
: Craft : Total : Tota l : 
: Code : Hours : Labor KS: 

,I 
EM 

5'" " .. 

Section IV 

1752.0 
1380.0 

3132 .0 

44.59 
35.12 

19.71 

BEVATRON UPGRADE 

COST SUMMARY 

: Date :Version: Nalle :FllENME: NOT E S 

12123186 I DililELL 5332 BEVATRON IIISTRUNENTAT ION SUMMARY SHEET 

TOTAL TOTAL GRMIO 
FILE : QIY. : HAT'L : LABOR : TOTAL : HAT'l : LABOR : TOTAL 
IIAME : REQD.: Kl Kl U KI KI Kl 

R)l21 1. 0 10.10 4.22 14 . 32 10.10 4.22 14.32 
R3323 1.0 20 . ]0 5. 70 26. 00 20.30 5.70 26 . 00 
R3324 1. 0 23 . 45 11. 55 35.00 23. 45 t l. 55 35 .00 
R3325 1. 0 36.50 14.56 51.06 36. 50 14.56 51. 06 
R3326 1.0 S.40 43.67 49. 07 S.40 4).67 49.07 

---------- -------- -- ----------
95 . 75 79.71 175 .46 

Page 61 



Kajar Co~ponent / Subcolponent 

CONVENTIONAL FACILITIES 

Itell: 
No. : ITEM TITLE 

1 SITE CLEARANCE \ PREPARATION 
1 SH IELDING MOD IFI CATIONS 
3 UTI LI TI ES - MECHAN ICAL 
4 UTILITIES - ELECTRICAL 

LABOR SUH.~ARY 

WBS 

1.I.4 

iBS 
IIUMBER 

1.1.4 .1 
1.1.1.1 
I. I. 4.3 
1.1.4.4 

: Cr aft : Total : Total : 
: Cede : Hours : Labor U: 

EI 606 .0 15.42 
EN 996.0 25 .35 
NS B64.4 lB.96 
NT 7962 .0 179.15 
?C 1BB.O 9.86 
PE 1336.0 45 .76 
PPL 12.0 0. 41 
RS 171 04.1 sn ,bS 

SUM 2916B. 6 alB .56 

Section IV 

BEVATRON UPGRADE 

:' Date :Versi on: Nue :FIlENAKE: NOT E S 

!ll6/B7 2 KRUP S4 CONVENTIONAL FACILITIES SUMNARY SHEET 

TOTAL TO TAL GRAIIO 
FILE : m. : MAn : LABOR : TOTAL : NAn : LABOR : TOTAL 
NAME : Rm. : Kl KI Kl Kl Kl Kl 

51! 1. 0 359 .1 0 698 . 72 1057 .82 359 . 10 69B . 72 1051 .B2 
542 1.0 14B.97 93.29 241.26 14B.97 93.29 m.26 
543 1. 0 204.00 11. 06 215.06 204 .00 I I. 06 215.06 
544 1. 0 19.84 35 . 4B 55.32 19.84 35. 48 55.31 

---~- - ---- ---------- ----------
73 1. 91 B1B .56 1570 .47 
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"ajor Cd~ponent/Subco~ponent 

SITE CLE ARANCE I PREPA RATION 

I tel: 
No. : lIEM TITLE 

WBS 

1.1.1.1 

WBS 
NUMBER 

1 SITE PREP I. SHLDNG NANIPULTN 1.1.4.1.1 
2 BEVATRON "AGNET YOKES 1. 1.4. 1. 2 
3 BEVATRON MA GNE T LEG SLABS 1.1.4.1.3 
4 BEVATRON MA6NET COILS I TIPS 1.1.4.1.4 
5 BEVATRON VAC UUM SYSTENS 1.1.4. 1.5 
6 BEAM LINE REMOVALS 1.1.4.1.6 
7 BEVATROII ELECTR ICAL SYSTEMS 1.1.1.1. 7 
B mc. BEVATRDN SYS TE MS 1.1.I.I.B 
9 DiSPOSAL I. 1. 4.1. 9 

LABOR SUHMARY 
: Craft : Tota l : Total : 
: Code : Hours : labor K$ : 

EI 606.0 15.42 
EM 996.0 25.35 
KS 302 .4 10.1 3 
HT 7902.0 179.15 
PC 288.0 9.86 
PE 300. 0 10.2B 
PPL 12.0 0.4 1 
RG 143b3. 0 148.13 

su~ 24829 .4 698 . 72 

Section IV 

BEVATRON UPGRADE 

COST SU MM ARY 

: Date :Version: Nale :FIlENAHE: NOT E S 

111 3/87 3 KRUP 

fILE : m. : MAT'L 
NAME : REDO .: KI 

1411 1. 0 9. 80 
1412 1. 0 122.99 
1413 1.0 0.00 
X414 1.0 0.00 
X415 1.0 2. 00 
S416 1. 0 0.00 
S417 1. 0 0.00 
1I1B 1.0 0.00 
1119 1.0 225.31 

Page 63 

S41 SITE CLEARANCE I PREPARATION SUMMARY SHEET 

TOTAL 
: LABOR : TOTA L : MAT'L 

KI KI KI 

31.92 40.62 8.90 
248.10 371. 09 122 .99 
17.97 17 .97 0.00 
91. 86 91. 86 0.00 
72.00 74 .00 2.00 
56.70 56.70 0.00 
35 .05 35 .05 0.00 
16.11 16.1 1 0.00 

129.11 354 .41 225 .31 

TOTAL 
: LABOR 

KI 

31. 82 
248.10 

17.97 
91. B6 
72 .00 
56.70 
35. 05 
16.11 

129.Il 

GRANO 
: TOTAL 

KI 

40 .62 
3i 1. 09 

17 .97 
91. B6 
74 .00 
56.70 
35.05 
16.11 

354.41 
---------- -- -------- ----------

359 .10 b98.72 1057 .92 



BEVATRON UPGRADE 

COST SUMMARY 

Majer Celilponent /S ubcco1lpanent WSS : Date :Version: Nale :FILENAME : NOT E S 

BEAM LINE REMOVALS 1.1.4. 1. 6 2113/ 87 I KR UP 

Iten : 
No . : ITEM TITLE iSS 

NUMBER 
FILE : m. : HAn 
NAME : REQD.: KI 

1 H>JECTI ON CHANNEL REMOVAL 
2 REMOVE EPS I) CHANNEL 

LABOR SUMMARY 

1.1.4. 1.6.2 XlI62 
1.1.4.1.6.3 l\I63 

: Craft : Total : Total : 
: Code : Hours : labor Kl: 

EI 440.0 I I. 20 
MT 350.0 7.8S 
r'E 140.0 4.S0 
PPL 11.0 0.41 
RG 1039 .0 32 .42 

su~ 1981.0 56.70 

Section IV 

1.0 
1. 0 
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0.00 
0.00 

SII6 SITE CLEARANCE AND PREPARATIOfI 

: LA80R : TOTAL 
KI KI 

lU7 
12.03 

34.67 
22.03 

TOTAL 
: MAn 

KI 

0.00 
0.00 

0.00 

TOTAL 
: LABOR 

KI 

34. 67 
22.03 

56.70 

GRANO 
: TOTAL 

KI 

34 . 67 
22.03 

56 .70 



najor Co;ponent/Subcoaponeot 

SHIE LD ING MODIF ICATIONS 

ltell! 
No . : ITEM TITLE 

i SYNCHRO TRON SHI ELDING MODS 
2 ItlJ ECTIOII AREA SHIELDIIIG 
3 EI TnCTION AREA SHLDING MODS 
4 EP8 SHIE LDING MODS 
S EMITTANCE MATCHER 

LA BOR SUMftARY 

iBS 

1.1.4.2 

iSS 
NUMBER 

1.1. 4.2. 1 
1.1.1.2.2 
1.1.1.2.3 
1.1.4.2.4 
1.1.4.2.7 

: Craft : Total : Total : 
: Code : Hours : Labor K$: 

Section IV 

2b9.0 
27U1.2 

2970 .2 

9.01 
84.28 

93.29 

BEVATRON UPGRADE 

COST SUMMARY 

: Date :Versi on : Nale :FIlENAI1E: NOT E S 

1/2blB7 2 KRUP S42 SHIELDIliG MODIFICATIONS SUMMARY SHEET 

TOTAL TOTAL GRAND 
FILE : QTY . : MAT'L : LABOR : TOTAL : MAn : LABOR : TOTAL 
NAME : REQD . : Kl Kl Kl KI KI KI 

1421 1.0 4.00 S.99 9.99 4. 00 5.99 9.99 
1422 1.0 85.57 55.b4 141. 21 85 .57 5S.b4 H1. 21 
1423 1.0 2.70 5.30 8.00 2.70 5.30 B.OO 
1424 1.0 SUO 21 .37 7B.07 SUO 21. 37 78 .07 
1427 1.0 0.00 4.99 4.99 0.00 1.99 4.99 

---------- ---------- -------- --
148.97 93 .29 242 .2b 
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"a jar C09ponent /SubcOlponent 

UTILITIES - MECHANICAL 

Hell : 
No. : 1m lIlLE 

1 HV AC 
2 COOLING 
3 FIRE HAZAR D CONTROL 
4 UTiLI TIES 

LABOR SUMNARY 

WBS 

1. 1. 4. 3 

WBS 
NUMBER 

1.1.1. 3.1 
1.1.4.3.2 
1.1. 1.3.3 
1.1.4.3.4 

: Craft : Total : Total : 
: Code : Hours : Labor Kt: 

MS 
R6 

SU.I 

Section IV 

293 .0 
40.0 

313. 0 

Q.82 
1. 25 

11. 06 

BEVATRON UPGRADE 

: Date :Version: Nale :FIlENAME: NOT E S 

1I26/B7 2 KRUP S43 UTILITIES - MECHANICAL SUMMARY SHEET 

TOTAL TOTAL GRAND 
FILE : m. : MAn : LABOR : TOTAL : HAn : LABOR : TOTAL 
NAME : REiD.: KI Kf KI KI KI KI 

1431 1. 0 2.00 11.06 13.06 2. 00 11. 06 13. 06 
1432 1.0 172. 00 0.00 172 .00 172. 00 0.00 172. 00 
1133 1.0 10.00 O.CO 10. 00 10.00 0.00 10 .00 
1434 1. 0 20.00 0.00 20. 00 20 .00 0.00 20 .00 

_._------- ---------- ----------
204.00 11. 06 215. 06 
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"ajor Compon ent / Subco~ ponent 

UTILITIES - ELECTRICAL 

Ite.,: 
No . : ITEM TITLE 

I AC POWER DISTRIBUTION 
2 CABLE TRAYS 

LABOR SUMMARY 

1.1.4.4 

NBS 
NUMBER 

1.1.4. 4.1 
1.1.4.\.2 

: Craft : Total : Total : 
: Code : Hours l Labor K$: 

PE 1036.0 35.48 

SUM 1036 .0 35.48 

Section IV 

BEVATRON UPGRADE 

COST SUMMARY 

: Date :Ver si on: Nale :FILENAHE: NOT E S 

1126/S7 2 KRUP S44 UTI LITIES - ELEC TRICAL SUMMARY SHEET 

TOTAL TO TAL GRAllD 
FILE : iTY. : MAT'L : LABOR : TOTAL : MAT'L : LABOR : TOTAL 
NAME : REiD . : Kl KI KI Kl Kl Kl 

EHI 
E142 

1.0 
1.0 
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13.78 
6.06 

28 .91 
6.58 

42.69 
12.64 

13.7B 
6.06 

19.84 

28.9[ 
6.58 

35.48 

42 .69 
12.64 

55.32 



Major COlponent /SubcOlponent WBS 

EOLI 1.2 

Item: 
~to. : ITEH TITLE WBS 

NUMBER 

1 SYNCHROTRON RillS SYSTEHS 1. 2. J 
1 BEAM LINE HODIFICATIONS I. 2. 2 
3 INSTRUMENTATION AND CONTROLS 1.2.3 
4 COIIVENTlOIIAL FACILITIES 1.1.4 

.------------------------------
LABOR SUMARY 

: Craft : Total . Total . , , 
, 

Cede 
, 

Hours : labor KS: , , 
-- -----------------------------
EE 18870.0 875.57 
EC 20 450.0 686.10 
ED B070.0 205.38 
CP B900. 0 412.96 
HI 6300.0 14 I. 75 
HE 25180.0 1233.82 
.'0 37340.0 1344.24 
ME5 7715.0 177.45 

SUM 132825.0 5077.26 

Section IV 

BEVATRON UPSRAOE 

COS T SUMKARY 

: D~te tlJersion: Nate :FIlENAI1E: NOT E 5 

212181 1 KRUP 512 [0&1 SUHMARY 

TOTAL TOTAL GRANO 
FILE : QTY . : HAT'L : LABOR : TOTAL : MAT'L : LABOR : TOTAL 
IIAME : REGO. : KI KI KI KI KI KI 

5121 1.0 513.00 3427.11 3940.1 1 513.00 3427.11 3940.11 
5122 1.0 57. 00 3B7.13 444.13 57.00 3B7.13 444.13 
5123 1.0 147.00 975 . 48 1122.4B 147.00 975.48 1122.4B 
5124 1.0 44. 00 287.55 331.55 44.00 287.55 331.55 

---------- ---------- ----------
761 .00 5077 • 26 583B .26 
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BEVATRON UPGRADE 

COS T 5 U M MAR Y 

"ajar COlponent/SubcOlponent WBS : Dih :Version: Nale :FllENME: HOT E 5 

snlCHROTRON RING SYSTEMS I. 2.1 212197 1 KRUP 5121 EO&1 SUMMARY 

Iten: TOTAL TOTAL GRAND 
No. : ITEM T lTLE IBS FILE : IHY. : MAT'L : LABOR : TOTAL . MAT'L . LABOR . TOTAL . . . 

NUMBER NAME : REaD.: Kl KI Kl KI KI KI 
---------------------------------------------------------------------------------------------------------------------- --------.---------

1 ~AGNETS ~ SUPPORTS 1.2.1.1 51211 1. 0 166.00 1112.55 1278.55 166. 00 1112.55 1278.55 
2 RIlIG VACUUM SYSTEM 1.1.1.2 51212 1.0 142 .00 948.10 1090. 10 142 . 00 948 .10 1010. 10 
3 RF SYSTEM 1.2.1.3 51213 1. 0 74.00 489.21 563. 21 74.00 489.21 563.21 
4 RING POlER SUPPLIES I. 2.1. 4 51214 1.0 122.00 815.54 937.54 112.00 815 .54 937 .54 
5 BEAn MONITORING DEVICES 1.2.1.5 51215 1.0 5.00 32 .81 37 .81 5. 00 32.81 37.81 
6 SURVEY AlIO ALIGNMENT 1. 2.1.6 51216 1.0 4.00 28.90 32 .90 4. 00 28.90 32.90 

---------- ---------- ----------
513. 00 3427.11 3940.11 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : L.lbor K$: 

EE 14200.0 658.98 
EC 10800.0 362 .34 
ED 5400.0 137.43 
HT 5700.0 118 .25 
ME 20180.0 988 .82 
HD 18680.0 1032. 48 
~ES 5170.0 11 8.91 

SUM 90 130. 0 .l427.11 
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,~a jor Cc opor.ent / Subco~po nen t 

BE A~ LINE ,<ODIFICmONS 

I tel: 
No. : ITEM I IlLE 

I ~401;ETS ~ SUPPORTS 
2 '.'~CUUt: S'iSTEXS 
3 3EA~ INSTR U~EN TATI ON 

\ FO~ER SUPPL IES 

LABOR SU~HAR Y 

iSS 

1.2.2 

WBS 
NUMBER 

1. 2.2. 1 
1.2.2.2 
1.2 .2.3 
1. 1.1.4 

: Craft : Total : Total : 
: C oc ~ : Hours : Labor n: 

EE 240,0 11. 14 
EC b40.0 21. 47 
ED 160.0 4.07 
~1 6(10.0 13.50 
,·,t 24.30 . ~) 11 9.07 
MO 5t l0 ,Q 194. 76 
~E 5 lOCS. O 23 . 11 

I fJ ~ a5 . 0 38 7.11 

Section IV 

SE'IAIROII UP6RADE 

: Date :Version: Nue :FIlENAI1E: 

212187 1 KR UP 5122 

f iLE : glY. : MAI'L : LABOR 
NAME : REiD.: KI KI 

51211 1.0 28. 00 189.80 
51221 1. 0 15.00 97.92 
51213 1.0 9.00 62 .73 
51214 1. 0 5.1)0 36 .68 
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N 0 IE 5 

EDII SUM MARY 

TOT AL 
: TOTAL : MAT'L 

Kl KI 

117.,1) 28 .00 
112. '12 15 . ('0 
71. 73 9.00 
41.68 5.00 

TO TAL 
: LABOR 

KI 

189. BO 
97.92 
62 .73 
3b.bB 

GRAIIO 
: TD TAl 

" 
217.S0 
112.92 
71. 73 
41. bS 

---------- ---------- ----------

57 .1)0 387. 13 444 . l3 



~; j o r C oaponent / Subco~p anent 

:NSTRUMEIITATlOlI AND CCIITROLS 

!tem: 
~o . : 1m TITLE 

: LG~ LEVEl ELECTROIIlCS 
2 ,O~PUT ER CC'HROL SYSTEN HODS 
3 DON;ROl RGGH CCNSOLT~~ TI ON 

WBS 

1. 2, 3 

~BS 

NUMBER 

1. 2.3 .1 
1.2.3.2 
1.2 .3.3 

---------- - -------------------~ 
L~BOR SVr.~~RY 

: Craft : ~otal : ~vtal : 
: ~~de : no urs : leicar Kl : 

,[ 4400.0 21)4. 1 b 
[C 9800 .0 295. :4 
EC 2480 .0 b3.12 
CP 8900 .0 112. 96 

97S.¢8 

Section IV 

BEVATRON UPGRADE 

: Date :Version: Na;e :FllENANE: NOTE S 

2/2/87 I OWl ELL SI23 EOII SUMHARY 

TOTAL TOTAL GRAND 
FILE : m. : MAT'L : LABOR : TOTAL : ,1AT'L : LABOR : Tom 
IIAME : RE QD.: Kl KI 11 ( I U \ 1 

51 23 1 1.0 25. 00 166 . 74 i91. 74 ;~ . !)O 16b .74 l)1 L 71 
SI232 1. 0 51. 00 .HO .2. 391.20 51.00 340.26 391.2b 
51233 1. 0 71. 00 468.47 539 . 47 71. co 468.41 539 . 41 

---------- ---- ------ --- -------
147 . 00 9n,48 11 22 .48 
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Major CompQnent/Suhco~po~ent 

CONVENTIOflAL FACILITIES 

Iteli : 
tJo, : ITEM TITLE 

! SITE CLEARA~CE ~ PR:? 
2 3HiELDHm ~OD:FICATIO;~S 
3 UT ILITIES - MECHA~nCAL 

4 UTILiTIES - ELECTRICAL 

lASOR SUMMARY 

iBS 

1.1. 4 

WBS 
NU ~2~R 

: .1.1.1 
1.2.J . 2 
1.2.4.3 
1.2.4 .4 

: Craft : Total : Total : 
: CJde : Hours : Labor K$: 

EE 30.0 1. 39 
[C 21 0,0 7.05 
ED 30. 0 0.76 
~E 25 70 .0 125 .93 
~ D -~ i50. 0 117.00 
MES 154!),O ,~5 . 42 

763C,Q 287.55 

Section IV 

BEVA TR ON UPGRADE 

COST SHMARY 

: Dat e :Version: Naae :FILEN AI'IE : NOT ES 

111187 I KRUP 5124 EO&I SUMMARY 

TOTA~ TOTAL GRAtin 
FILE : QI't. : MAT'L : LABOR : TOTAL : ~lAT ' l : LABOR : TO TAL 
NAME : REiD. : KI KI U KI K$ K1 

51241 1. 0 27. 00 :S4. 50 211.50 17. 00 184.50 211. ~ !) 

S:242 1.0 7.00 45 •. 36 ~2.36 7.00 45.36 52.3.; 
51243 1.0 8. 0!) 4B . 49 56,49 8.00 4S.~9 56. 49 
51244 1.0 2.00 9.20 II. 20 2.00 9,20 it .20 

---------- ---------- ----------
44. 00 237.55 .331. 55 
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~ajor Co,ponent/Subcolponent iBS 

PROJECT MANAGEMENT 1.3 

I tel: 
No. : ITEM TITLE iBS 

NUMBER 

1 PROJECT DIRECT 10NIMANAGEMENT 1. 3.1 
2 PROJECI OffICE SERVICES 1. 3. 2 
3 PROJECT flNANClAL TRACKING 1. 3. 3 
4 INCREMENTAL IND1RECTS 1. 3. 4 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

EE 
ME 
PH 
AA 

6000 .0 
6000.0 

12000.0 
10000.0 

27B.40 
294.00 
341. 04 
184.20 

SUM 34000.0 1197.64 

Section IV 

BEVATRON UPGRAOE 

COST SUMURY 

: Date :Version: Hale :FllENANE: NOT E S 

1I21/B7 3 ALONSO SA13 PROJECT MANAGEMENT SUMMARY 

TOTAL TOTAL SRANO 
fILE : m . : MAT'L : LABOR : TOTAL : MAn : LABOR : TOTAL 
NAME : REQD.: K$ K$ K$ K$ KI K$ 

SA131 1. 0 130 .00 913.41 1043.44 130.00 913.14 1013. 44 
SAm 1.0 17.05 113.6B l30.73 17. 05 113.68 130.73 
SAI33 1.0 25.57 170 .52 m .09 25 .57 170.52 196.09 
SAm 1.0 340 .00 0.00 340.00 340 . 00 0.00 340 . 00 

------._-- ---------- ----------
512.62 1197.64 1710.26 
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Major CO;ipO nE"nt/SLibco;~Gnen t 

eetu lNGENCY 

Itei1l : 
No. : lTEi': T lTlE 

; £y ~jCHROT F:ON R IN:; SYS IE~S 
i :-:OD IFICATl ONS -ID BEAN l J:lES 
3 I N STR UMEilTAT 10 ~ AND COIi TRO lS 
4 COIi'lENTlOliAl FACILITIES 
5 PRO·JEer M~l AGEMENT 

LABOR SUMMAR Y 

WBS 

1. 4 

~BS 

IIUMB ER 

1. ¢.1 
1. 4. 2 
1.4.3 
1. 4. , 
1. 4.5 

: Cr aft : le,tal : Total : 
: C ':: '~E ! ~,j.J rs : Laber KS: 

0.0 0.00 

Scction IV 

BEVATRON UPGRADE 

cnST SUMMARY 

: Date :Version: Name :FI l ENAr:E: 

2/2 /87 1 KRUP SI4 

FILE : QTY . : MA n : LABOR 
NA ~E : REQD. : Kl Xl 

S141 1. 0 4953 .00 0.01) 
5141 1.0 ~59 . 00 0.00 
5143 1.0 613 .00 0. 00 
5144 1.0 497 .00 0.00 
51 45 1.0 215 .00 0.00 
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NOT E S 

COiITIIIGEIICY SUMMARY 

TOTAL TOTAL GRAII D 
: TOTAL ; MAT 'L : LA BO R : TOTAL 

KI Kt KI Kl 

4953.00 4q~3.t)O O.OD 4953.00 
559 ,1)0 559 .00 0.00 559.01) 
693 .00 693.00 0,00 69.3.00 
497 .01) 497 . 00 0.00 ~97. 00 

2tS.OO 215,00 0. 00 21~ . OO 
--------- - ---------- ---- - -- - --

6917.00 0. 00 6917.00 



Ma jor CC I~poner,t / SubcOliponen t 

SYllCHROTRClI RWG SYSTEMS 

it~m: 

tIl) , : ITEM TITLE 

I ~~ Grl£TS & SUPPORTS 
2 :wm \'ACUC~ SYSTEM 
3 RF SYSTEM 
4 RillS POWER SUPPLI ES 
S BE~M /'I~m!T~RWG DEVICES 
6 S~R';EY ~ HL:3 ~H':E~H 

LABOR 3UM~ ARY 

WBS 

1.4.1 

iSS 
NUMBER 

1.4.1 , 1 
1. 1. 1.2 
I.I,I. .J 
1.4,1. 4 
1.4,1. 5 
1. I, I.! 

: Cr aft : 70tal : Tota l : 
: C(.~e : Hours ; Labor Kt: 

sun 0,0 O. :)0 

Section IV 

BEVATRON UPGRAOE 

: Date :Versi on : Nile :FIUNA"E: NO T E S 

211187 1 KRUP 5141 COIIT INGENCY SU~MAR Y 

TOTAL TOTAL 
FI LE : UTY, : MAn I LABOR : TOTAL : MAT'L : LABOR 
NAME I REiO , : KI KI KI KI Kl 

SI41l 1.0 l74b. OC 0. 00 174b. OO !746 . 00 0.00 
51412 1. 0 !42 4 . 0~ 0.00 1424 ,00 1424 .00 0.0(: 
51413 1.0 401.00 0. 00 401.00 40 1. 00 0,00 
51414 1. 0 13(1). 00 Il . OO 1300 . 00 1300 . 00 0, 1)0 
S 1415 1. 0 27 . 00 0,00 27,00 27.00 0, 1)0 
Sill. 1. 0 55,00 0.00 55, 00 55. 00 0.00 

---------. ----------
Im. oo 0.00 
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GRMID 
: TOTAL 

KI 

1740.00 
i4 2 ~.OO 

40 1. 00 
1300.00 

27 .00 
~5. I)O 

- - --- -----

;953,00 



Major Co ~pcnent ; Subco~pon e nt 

MODIF!,AT!Ot~S TO BW LIt:ES 

! tell: 
No . : ITEI1 TITLE 

1 ~AG:I£TS ~~m SU F'PORTS 
2 ','AC :~~:1 SYST EMS 
3 ~ECH . B E~M WSTRU:-:ENTATI GN , POWER SUPPLrES 

LABOR SU M~ARY 

~BS 

I. 4,2 

iBS 
liU MBER 

! , 4.2.1 
1.4, 2. 2 
1.1.1,3 
1.4,2,4 

: Craft : Total : Total : 
: Cu~2 : HOUf5 : labor K$: 

511 11 

"" C,O 0, 00 

Section IV 

BEVATRON UPGR ADE 

CGST SUMMARY 

: Date :'Jersion: Nale :flLENMIE: NOT E S 

2/2/97 1 KRUP 5142 CONTINGENCY SUMMARY 

TOTAL TOTAL BRAUD 
FILE 1 QTY , : MAT'l : LA BOR : TOTAL : MAT'L : LABOR : TO !' At 
NA ME 1 REQD, 1 KI KI K$ K! KI 

51421 1.0 303 .00 0.00 .303 . 00 .103. 00 0. 00 .30.3 . 00 
51422 1. 0 \.35 . 00 0.00 135, 00 13~.O0 0,00 1 -:, ~ ,00 
51423 1.0 73 .00 0,00 73,01) 7] ,00 0,01) 73 . 00 
51424 1.0 4B,01) 0, 00 48,1)0 48, 1)0 0,00 48 .00 

---------- -----_ ._- -- --- -----_ .. 

559. 00 1),00 559. 00 
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Ma iQ ~ COIPonent/Subcomp onent 

I NSTRU ME ~ TA TION AND COIHROLS 

: ten: 
No. : ITE~ TITLE 

I ~CW lE VEL E~ECTRC~HCS 

2 COMPUTER CO~nR:JL SYSTEM ~O DS 

l [mITRaL ROOM COI/SOllO.TION 

LABOR S~:-:r. AR Y 

1. 4. 3 

iSS 
NUM8ER 

I. 4.3 . 1 
1. 1.3.2 
1.4 .3.3 

: Cra ft : Total : Total : 
: C;::d e : Hour s : L8bor n: 

SUM 0. 0 0.00 

Section IV 

BEVATRON UP6RADE 

C OS T S UMMA RY 

: Date :IJer sion l Nae :F ILENAME: N OT E 5 

2/21 87 1 O»INELL 5113 CONTINGENCY SUMMAR Y 

TOT AL TOTAL GRAtm 
fiLE : QTY . : MAT'L : LA80R : TOTAL : MT'l : LABOR : TOT AL 
NAME : REDO. : KI KI KI Kf Kt K$ 

51 431 1. 0 192. 00 0. 00 191,00 192. 00 0,00 192 .00 
51432 1.0 207 .00 0.00 207 .00 20). 00 0.00 207. 00 
sim 1. 0 294 .00 0.00 294 .00 294 . 00 0.00 294 .00 

--- ------- ---------- -- - -- - - - - -

691 . 00 0.00 .~93 . 00 
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~ajo r COl,poneotlSubcolJponent 

COIIVENTICNAL FACILITlES 

item: 
,,_ I 
i.'J. I ITEM TlTLE 

1 SIT :: ClEriRANCE ~ PRE P 
2 S, IElDI !lG ~ODlfl CATiONS 
3 , m!TIES - MECH AN IC AL 
! UTILl T:ES - EL ECTRICAL 

LABOR SUM~ARY 

1. 4.4 

iSS 
NUM8ER 

1.4 .\.1 
1.4 .4.1 
1.4.4.3 
1. 4.4.4 

: Craft : Te ta: : Tot al : 
: CedE : Hour s : L<ib or ra: 

0.0 0.00 

Section IV 

BEVATRON UPGRADE 

: Date :lJersi on: Nollie :FILH1A!'IE: N OT E 5 

212187 1 KRUP 5144 CONTINGENCY SUMMARY 

TOTAL TOTAL GRA NG 
FILE : i TY. : MAT'L : LA, OR : TOTAL : MAT'L : LABGR : TO TAL 
NAME : REiD.: KI KI Kl Kl KI KI· 

51441 1. 0 354 .00 i) .OO 354. 00 35 4. 00 O. CO :)~4J;O 

51 442 1. 0 bl. 00 0.00 6:. 00 61. 00 O.CO 61. 0:) 
51443 1.0 64 .00 O. (lO 64 . 00 64 .00 0. 01) 64,(:0 
514 44 1.0 18. 00 0.00 18.00 18. 00 0. 00 18. 0J 

---------- ---------- --- -------
m.oo 0.00 497 .00 

Page 78 



Section V 

Cost Estimate Detail Listing 
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8EVATRON UPGRADE 

Cost Esti •• t, D,t.ils 

Major CORponent /Subcoapanent: i8S : Date : Version: NAME :FIlENAME: NOT E S 

COILS 1.1.1. 1.1. 1.1 118187 2 TANABE Yllill LONG DIPOLE 

lte~ : Material Labor MTL . ~ 

No. : ITEN TITLE Unit : No . : Unit : Cost : Total : No . : Unit : Total : Craft : : Tot.1 : LABOR 
l1eas. : Units: Cost : 8asis: Ht Kf : Units: Hrs . : Hours : Code : I /Hr :L.bor KI: TOTAL I 

I CU CONDUCTOR L8 100BOO 2.05 VO 206.640 0.0 0.000 206.640 
2 NISC. MATERIAL I 10000.00 EU 10. 000 0.0 O. Of)O 10.000 
3 LA80R 0.000 12 1752 21024. 0 NS 33.50 704.304 704.304 

--------- --------- ------------------
216.640 21024. 0 704.304 920 .944 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor Kf: 

MS 21024.0 704.304 

SUN 21 021. 0 704. 304 
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BEVAT RON UPGRADE 

Cost EstiD.te Oet.ils 

Major Component/Subcomponent: WBS : Date : Version: 'lAtlE :FILENAI1E: NOT E S 

YOKES 1.1.1.1.1.1.2 tlB/B7 2 TANABE Ylltt2 LOllS DIPOLE 

Item: Material Labar 
No. : ITEM TITLE Unit : No . : Unit : Cost : Total : No . : Unit : Total : Craft : 

Neas. : Uni ts: Cost : Basi s : rtt K$ : Uni ts: Hrs. : Hours : Code : 

I LAM INATE STEEL 
1 mc. MATERIAL 
3 LASOR 

SHEET 
La 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labar K$: 

ns 32496.0 108B.616 

SUM 32196 .0 IOBB.616 

Seclion V 

60000 
12000 

6.40 va 
0.35 CP 

3B4.000 0.0 
4.200 0.0 
0.000 12 270B 32496.0 MS 

--------- ---------
3BB.200 32496.0 
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MATL. ! 
: Total : LABOR 

I/Hr :L.bor KI: TOTAL I 

0.000 3B4.000 
0.000 4.200 

33.50 IOBB.616 108B .616 

IOB8.616 1476.B16 



BE VATRON UPGRADE 

Cost Esti.ate Details 

~a j or Co:pon ent /Subco~ponent: iBS : Date : Version: MtlE : FllENAHE: NOT E S 

FIXTURES 1.1 . !'!'!'!'3 IIB/B) 2 TANABE VlIll3 LONG DIPOLE 

!tell: M,teri,1 Labor mL.! 
rio.: ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

tleas. : Units : Cost : Basis: !'It U : Units: Hrs. : Hours : Code : S/Hr :Labor Kt : TOTAL $ 

I JACKS EA 16 250. 00 va 4. 000 0.0 0.000 4. 000 
2 MISC. MATERIAL LB 1500 0.35 CP 0.525 0.0 0.000 0.525 
3 STMPlI16 DIE EA I 50000.00 Vi 50 .000 0.0 0.000 50 .000 
4 LA BOR 0.000 36BO 36BO.0 M5 33 .50 123.2BO 123.2BO 

~-------- --------- ------------------
54. S2S 36BO. 0 123.290 177. BOS 

LABOR 5UMARY 
: Craft : Total : Total : 
: Code : Hours : L.ibor K$: 

M5 36BO.0 123. 2BO 

SUM 36BO.O 123.2BO 
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BEVATRON UPGRADE 

Cos t Est i • • t, D,t.i Ls 

~aj o r Co~panent /Subco nponent: iBS : Date : Version: NAME :FI LENAME: N O T E S 

ASSEMBLY I TEST !.!. !. !.!.!.4 L/8/87 2 TANABE YLLLL4 LONG DLPOLE 

I te::l: l1ateri al L.bor HATL . ~ 

~l o. : ITEM TITLE Unit : 110 . : Unit : Cost : Total : No. : Unit : Total : Craft : : Tot,L : LABOR 
Keas . : Units : Cost : Basis: Itt K$ : Units: Hrs . : Hours : Code : $lHr :labor Ki : TOTAL $ 

L THERMAL LN TLK EA 9b L2. 00 CP !. L52 0.0 0.000 ! . 152 
2 fLOW lilT LK f A 24 300 .00 CP 7.200 0.0 0. 000 7.200 
3 MISC. MATERI AL L LOOO . OO EU 1.000 0.0 0.000 !. 000 
4 LABOR 0. 000 12 l Ob 1872. 0 MS 33. 50 Ib3.212 163.212 

--- .---.- --------- --------------.--. 
9. m 1872.0 103 .212 172.Sb4 

LABOR SUMMARY 
: Craft : To tal : Total : 
: Code : Hcurs : Labor KS: 

HS 4B72.0 Ib3 .212 

SUM 4872.0 163 .21 2 
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BEVATRON UPGRADE 

Cost Esti •• t, D,t,ils 

~ajcr COiponent/SubcOlponent: NBS NOT E S 

COILS 1. 1.1.1 .1.2.1 lIB/B7 2 TANABE YlI121 SHORT DIPOLE 

I t2:': Material L.bor MATL. & 
110.: 1m TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

Pleas. : Units: Cost : 8asis:"t KS : Units: Hrs. : Hours : Code : HHr :labor U: TOTAL $ 

1 CU CONDUCTOR LB 59BOO 2. 05 VQ 122.590 0.0 0.000 122.590 
2 MlSC MATERIAL 1 10000.00 EU 10.000 0.0 0.000 10. 000 
3 LABOR 0.000 13 lOBO 14040.0 HS 33 .50 470.340 470.340 

--------- --------- ------------------
132.590 14040.0 470.340 602 .930 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

HS 14040.0 470.340 

SUM 14040. 0 470.340 
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BEVATRON UPGRADE 

Cost Esti,.t, D,t.ils 

~ajor Component /Su bco;ponent: WBS : Dilte : Version: NAME :FILENAtfE: NOT E S 

YOKES 1.1.1.1.1. 2.2 1/8/87 2 TANABE YII122 SHORT DIPOLE 

I te;: ~.t" i .1 l abor HATl. & 
No. : ITE~ TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

"eas. : Units: Cost : Basis: t1t K$ : Uni ts: Hrs. : Hours : Code : UHr ll abor K$ : TOTAL $ 

I lAM INATED STEEL SHEET 24700 6.40 Vi 15B.OBO 0.0 0.000 158 .080 
2 t'tISC "ATERI Hl lB 7800 0.35 CP 2.730 0.0 0.000 2.730 
3 lABOR 0.000 13 1030 13390.0 HS 33.50 448 .565 448.565 

--------- --------- ----. -------------
160.810 13390.0 448.565 609.375 

lABOR SU HNARY 
: Craft : Total : Total : 
: Code : Hours : Labor Kl: 

MS 13390 .0 448.565 

SU~ Imo.o 448.565 
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BEVATRON UPGRADE 

Cost Esti.at, O,tails 

Major COlponent/Subcoaponent: iBS N D T E S 

FIXTURES 1.1 . 1.1.1 .2.3 I /B/B7 2 TANABE YI1123 SHORT DIPOLE 

It2~: ~.terial Labor ~ATL. I 
Uo.: ITEI'! TITLE Unit : No. : Unit : Cast : Total : No. : Unit : Total : Craft : : Total : LABOR 

Heas. : Units: Cost : Basi s: tit K$ : Units: Hrs . : Hours : Code : $/Hr :labor K$: TOTAL $ 

1 JACKS EA 16 250.00 IJQ 4. 000 0.0 0.000 4.000 
2 me ~AlERIAL LB 1000 0.35 CP 0.350 0.0 0.000 0.350 
3 LABOR 0.000 2 1200 2400.0 MS 33 .50 80.400 80.400 

--------- --------- ------------------
4.350 2400.0 90.400 94. 750 

LABOR SU~~ARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

MS 2400.0 80. 400 

su ~ 2400 .0 80.400 
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BEVATRON UPGRADE 

Co,t E,ti •• t. D,t.il, 

~ajor COlponent/Subcomponent: WBS : Date : Version: NA"E lFIlENAME: NOT E S 

ASSE~BL Y I TEST 1.1.1.1.1 .2.4 IIB/B7 2 TANABE YII124 SHORT DIPOLE 

Itea: ~aterial Labor 
No. : ITE~ lITLE Unit : No. : Unit : Cost : Total : No . : Unit : Total : Craft : 

"eas . : Units: Cost : Basis: 1'It K$ : Units: Hrs . : Hours : Code : 

I THERM AL INTERLOCK EA 104 12 .00 CP I. 24B 0.0 
2 fLOi llHERLOCK EA 26 300.00 CP 7. BOO 0.0 
3 mc "ATERIAL EA I 1000. 00 EU I. 000 0.0 
4 LABOR 0.000 13 366 mB.O MS 

--------- ---------
10.04B 475B. O 

LABOR SU~!ARY 
: Craft : Total : Total : 
: Cod e : Hours : Labor KS: 

MS 475B.0 159.393 
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MAll. !x 
: Tot.1 : LABOR 

IIHr :L.bor Kf: TOTAL j 

0.000 1. 24~ 
0.000 7.900 
0.000 1.000 

33.50 159.393 159.393 
----------- -------

159.393 169.441 



BEVATRON UPSRADE 

Cost Esti •• te Det.ils 

"a jar Co ~ponent / Subcolponent: NBS : Date : Version: NA"E :FILENA"E: NOT E S 

COILS 1.1.1.1.2. 1.1 1112/ B7 3 TANABE Y11211 LONG IF! QUADRUPOLES 

IteiOi: "aterial Labor HATL. ~ 

No. : ITE" TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Tohl : Craft : : Tota l : LABOR 
/'leas, : Units: Cost : Basis: I1t KS : Units: Hrs. : Hours : Code : S/ Hr :Labor ~s: TOTAL S 

I CU CONDUCT OR LB BBOO 5.00 EU 44. 000 0.0 0. 000 44.000 
2 :lI SC MA TERI AL I 6500 .00 EU 6.500 0.0 0.000 h.500 
3 LABOR 0.000 11 432 4752. 0 "5 33 .50 159. 192 159 .192 

--------- ------- -- ------------------
50.500 4752.0 159.192 209 .h92 

LABOR SU""ARY 
: Craft : Total : Total : 
: C:Jde : Hours : labor K$: 

MS 4752.0 159.192 

SU" 4752.0 159.192 
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BEVATRON UPGRADE 

Cost E,ti.ate Detail, 

Major CG;ponent/Subco ~ponent: WBS : Date : Version: NA~E :FILENAME: NO IE S 

YOKES 1.1.1.1.2.1.2 11 121B7 3 TANABE Y11212 LONS IF) QUADRUPOLES 

He;.: Platerial Labor MATL. I 
No .: ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

Pleas. : Units: Cost : B.)Sis: Mt KS : Units: Hrs. : Hours : Code : $/Hr :labor Kf : TOTAL $ 

1 LA~INATEO STEEL SHEET 11440 4.00 EU 45. no 0.0 0.000 45.760 
2 MISC MATERIAL 1 1800.00 CP I.BOO 0.0 0. 000 1. 300 
3 LABOR 0.000 11 212 2332.0 HS 33.50 78.122 78 .122 

--------- --------- -------------- ----
47.560 2332. I) 78.122 125.632 

LABOR SUMMARY 
: Craft : iotal : Total : 
: Code : Hours : labor KS: 

HS 2332.0 78 .122 

SUM 2332. 0 78.122 
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BEVATRON UPGRAOE 

Cost Esti.ate Det.i l s 

~ajor Co~ponen t /Subco.pon ent: WBS : Date : Version: NAI1E :F ILEHAKEl NOT E S 

F IlTURES 1.1 .1.1. 2.1 .3 1112187 2 TANABE Y112 13 LONS IFI aUAORUPOLES 

I tell: Materia l l abor !ATL. I 
No. : ITEM TITLE Unit : No. : Unit 1 Cost : Total : No . : Unit : Total : Craft : : Total : LA80R 

/'leas . : Units: Cost : Basis: I1 t K$ : Units: Hrs . : Hours : Code : I /Hr :Labor K$: TOTAL I 

I JACKS EA 2 250 .00 va 0.500 0.0 0.000 0.500 
2 MlSC MATER I AL I 1500.00 CP I. 500 0. 0 0. 000 1.500 
3 STAMP INS DIE EA I 15000.00 EU 15.000 0.0 0. 000 15.000 
l LABOR 0.000 2 240 480. 0 MS 33.50 16.080 16.080 

- - - ------ --------- --------------- ---
17.000 480.0 16.080 33.080 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : labor K$: 

MS 480 .0 16.080 

SUM 480 .0 16.080 
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BEVATRON UP6RAOE 

Cost Esti.at, D,tails 

Major ComponentJSub(o~ponent: WBS : Da te : Version: NAME :FILENA ~E : NOT E S 

ASSEMBLY I TEST 1.1.1.1.2.1.4 11121B7 3 TANABE YI1214 LONG If) QUAORUPOLES 

Ite~: Material Labor MATL. I 
~lQ.: ITEl-I TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

!teas. : Units: Cost : 8asis: Itt K$ : Units: Hrs. : Hours : Code : S/Hr :labor KS: TOTAL :t. 

1 THERMAL INTERLOCKS EA 17b 12.00 CP 2.112 0.0 0.000 2.112 
2 FLOW aHERLOC~S EA 22 300.00 CP b.bOO 0.0 0.000 b.bOO 
3 mc MATERIAL I 1000.00 EU 1. 000 0.0 0.000 1. OOli 
4 LABOR 0.000 11 222 2442.0 NS 33 . 50 B1.B07 81. B07 

--------- --------- ------------------
9.711 2442.0 81. B07 91. 519 

LABOR SUMMARY 
: Craft : To tal : Total : 
: Code : Hours : Labor K$: 

!S 2442.0 B1.B07 

2442.0 81.B07 
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BEVATRON UPGRADE 

Cost Est i.ate Details 

Major Coap onent/Subcol ponent: NBS : Date : Version : NAHE :FiLENAHE : NOT E S 

COILS 1.1.1.1. 2.2. 1 1112181 2 TANABE YII221 SHORT (01 QUADRUPOlES 

Ite~: Material labor MAT l . I 
110. : ITEM TITLE Un i t : No . : Unit : Cost : Total : No. : Unit : Total : Craft : : Total : LABOR 

:'leas. : Units: Cost : Basis : PIt KJ : Units: Hrs. : Hours : Code : $/ Hr :labor KS: TOTAL $ 

I CU COI/DUCTOR lB 6940 5.00 EU 34 .200 0.0 0.000 34. 200 
1 mc MAT ERIAL I 4600.00 EU 4.600 0.0 0.000 4.600 
3 LABOR 0.000 12 432 51B4. 0 MS 33 .50 173.664 173. 664 

.--~-. - -- --------- -------------._-- . 
38.800 5184 .0 113.664 212.464 

lABOR SUHMARY 
: Craft : Total : Total : 
: Code : Hours r labor K$: 

ns 5181. 0 173.664 

SUI'! 51 94 .0 173 .664 
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BEVATRON UPGRADE 

Cost Estilate Details 

"ajar Component/Suocol ponent: WBS : Date l Version: NAME :FIlENAME: NOT E S 

YOKES 1.1.1.1. 2.2.2 1112/87 2 TANABE YlI222 SHORT 101 QUADRUPOLES 

Item : Material Labor MAlL. \ 
110. : ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : : Total : LABOR 

Meas. : Units: Cost : Basis:!1t KS : Units: Hrs. : Hours : Code : HHr :labor K$: TOTAL $ 

I LAMINATED STEEL SHEET 8400 4.00 EU 33.600 0.0 0.000 13.600 
2 me MTERIAL I 4600.00 EU 4.600 0.0 0.000 4.600 
3 LABOR 0.000 12 196 2352.0 MS 33.50 78.792 7B .792 

--------- ---- ----- ------------------
38.200 2352.0 78.792 116.992 

LABOR SU~MARY 
: Craft : Total : Total : 
: Code : Hours : labor K$: 

2352.0 78 .792 

SUM 2352.0 78.792 
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BEVATRON UPGRAOE 

Cost Esti.at, D,tails 

najar Co ap ooent /Subcolponent : NBS : Date : Version: HA~E :FILENANE: NOT E S 

F llTURES 1.1.1.1.2.2.3 1112/B7 2 TANABE Y11223 SHORT IDl QUADRUPOLES 

I teiil: ~aterial Labor ~ATL. ; 
No.: ITE~ TITLE Uni t : No . : Uni t : Cost : Total : No. : Unit : Total : Craft: : Tota l : LABOR 

~eas. : Units: Cost : Basis:"t K$ : Units: Hrs. : Hours : Code : $/Hr :Labor U : TOT AL $ 

I JACKS EA 2 250. 00 va 0.500 1) .0 0.000 0.500 
2 ~ISC MATERIALS 1 1500.00 CP 1. 500 0.0 0.000 1. 500 
3 LABDR 0. 000 2 240 4BO. 0 ~S 33.50 16. 080 16. 0BO 

--------- --------- ----------------. -
2.000 4BO.O 16. 080 IB.080 

LABDR SU~~ARY 

: Craft : Total : Total : 
: Code : Hours : labor K$: 

KS 480.0 16.080 

SU~ 180. 0 16. 080 
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BEVATRON UPGRAOE 

Cost Esti •• t. O,tails 

WBS : Date : Version: HME :FILH~AME : NOT E S 

ASSE~BL Y I TEST 1.1.1.1 .2.2.4 lII2/B7 2 TANABE YI1224 SHORT IDI QUADRUPOLES 

L.bor I tel: 
rlo. : ITEM TlTlE Uni t : 

~ea5. : 
No . : Uni t : Cost : Total : No. : Uni t : Total : Craft : 

Units: Cost : Basis: Mt kS : Units: Hrs . : Hours : Code : 

I TH[RMAL INTERLOCKS EA 192 12. 00 CP 2.301 0.0 
2 FLOi INTERLOCK EA 24 300.00 CP 7.200 0.0 
3 mc MATERIAL I 1000.00 EU 1. 000 0. 0 
I L~ BOR 0.000 12 222 2664.0 MS 

--------- ---------
10.504 2664. 0 

LABOR SU~MARY 
: Craft : Total : Tohl : 
: Code : Hours : Labor KS: 

MS 2661. 0 89.244 

S'" 0" 2664.0 89 .244 
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MATL. \ 
: ToLd : LABOR 

IIHr :L.bor KI: TOTAL I 

0.000 2.304 
0.000 7.200 
0.000 1.000 

33.50 B9.244 89.244 
. ---_.------------

B9.241 99 .748 



BEVAIRON UPGRAOE 

Cost Esti.ate Oetails 

~ajor COlponent/SubcOlponent: NBS : Date : Version: NANE :FllENAHE: N 0 I E S 

COILS 1.1.1. 1.2 .3. 1 1112187 2 IANA8E V11231 SPECI AL QUAORUPOlE 

I te; : Material labor !All . ! 
No. : ITEN TITLE Un it : No. : Unit : Cost : Total : No. : Unit : TOtii! : Craft : : lotal : lA80R 

"eas.: Units : Cost : Basis: Ht KS : Units : Hrs. : Hours : Code : I IHr :labor KI : IOI Al I 

: CU CONDUCIOR lB 800 5. 00 EU 4. UOO 0.0 0.000 4.000 
1 MlSC !AIERIAl 1 750 . 00 EU 0. 750 0.0 0.000 0. 750 
3 lABOR 0.000 432 432.0 NS 33.50 14.471 14 .472 

--------- --------- --- ---------------
4.750 432. 0 14 .472 19.222 

: Craft : Total : Total : 
: Code : Hours : Labor KS: 

~S 432.0 14.472 

SUN 432.0 14 .472 
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BEVATRON UPGRADE 

Cost Esti •• te Det.ils 

Majer Co~ponent /Subcoaponent: iBS : Date : Version: NAME lFIlENAHE: NOT E S 

YOKES 1.1.1.1.2.3.2 111 2187 2 TANABE Y11232 SPECIAL QUADRUPOLE 

itelll : Material labor HATL. ~ 

No. : 1m TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : : Total : LABOR 
"eas.: Uni ts: Cost : Basi 5 : rn K$ : Uni ts: Hrs . : Hours : Code : I I Hr :L.bor K$: TOT AL $ 

1 LA!HIATED ST EEL SHEET 1040 4.00 EU 4.1bO 0.0 0. 000 4.160 
2 mc MATERIAL 1 250.00 CP 0.250 0.0 0.000 0.250 
3 LABOR 0.000 212 212.0 KS 33.50 7. 102 7.102 

--------- --------- ------------------
4.410 212.0 7.102 11. 512 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

MS 212.0 7. 102 

SU~ 212.0 7.102 
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Major CO lponent/Subco~ponent: 

FmURES 

I te;: 
No . : 1m TITlE 

BEVATRON UPGRADE 

Cost Esti.ate Detail s 

NBS : Oate : Versi on: HAKE :F IlENAI'IE: NOT E S 

1. 1.1 . 1.2.3.3 II121B7 2 TANABE YI1233 SPECIAL QUADRUPOLE 

Mat er ial La bor 
Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

MAll. \ 
: Total : LABOR 

"eas. : Units: Cost : Basis : I1t KS : Units: Hrs. : Hours : Code : S/ Hr lLabor K$: TOTAL .. 

I JACKS EA 2 250 .00 VQ 0.500 0.0 0.000 0.500 
2 mc r.ATER IAL I BOO.OO CP O.BOO 0.0 0.000 0.800 
3 STAMPING DIE EA I 15000.00 EU 15. 000 0.0 0.000 15. 000 
4 LABOR 0.000 2BO 2BO.0 MS 33.50 UBO 9.380 

--------- -------.- ------------------
Ib.300 2BO.0 9.380 15.b80 

LABOR SUMARY 
: Craft : Total : Tot al : 
: Code : Hour s : l abor KS: 

MS 280.0 9.380 

SUI. 280.0 9.380 
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BEVATRON UPGRADE 

Cost Esti.ate Details 

~ajor COQPonent /Su bcolponent : WBS : Date : Versi on: NA~E :FIlENAME : N 0 IE S 

ASSEMBLY ANO TEST 1.1.1.1.2.3. 4 1I12/ B7 2 TANABE YI1234 SPECIAL QUADRUPOLE 

tfaterial Labor I tel:!: 
~j o, : ITEM TlTLE Unit : No. : Unit : Cost : Tota l : No. : Unit : Total : Craft : 

~eas . : Units: Cost : Basis:"t K$ : Units : Hrs. : HOlJ rs : Code : 

1 THERMAL l llTERLOCKS fA Ib 12. 00 CP 0.192 0.0 
2 fLON 1 NTERLOCK EA 2 300.00 CP O.bOO 0.0 
3 MISC MTERIAL 120.00 EU 0.120 0.0 
4 LABOR 0.000 222 222.0 MS 

--.---. -. ---------
0.912 222 .0 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : labor 1($ : 

.~S 222.0 7.437 

222.0 7.437 
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MATL. ~ 

: Total : LABOR 
lIHr :L abor KI: TOTAL I 

0.000 0.1 92 
0.000 t) . 600 
0. 000 0.120 

33.50 7.437 7.437 
------------------

7.437 9.349 



BE VATRON UPGRAOE 

Cost E,ti •• t, O,t,ils 

~a jor COdponent /SubcOlponentt WBS : Date : Version: NAME :FIlENA"E: NOT E S 

COilS 1.1. 1.1.2.4. I I2I IIBb I TANABE Y11241 SKEW QUAORUPOLES 

I tell: M,t" i,1 L.bor MATL. ~ 

No.: 1m TlTLE Uni t : No. : Unit : Cost : Total : No. : Uni t : Total : Craft : : Tot,} : LABOR 
Meas. : Units: Cost : Basis: Mt K$ : Units: Hrs, : Hours : Code : S/Hr :Labor KS: TOT AL $ 

I CU CONDUCTOR LB 3bQ 5.00 EU 1. BOO 0.0 0.000 1.800 
2 mc MATER IAL I 400 .00 EU 0.400 0.0 0. 000 0.400 
3 LABOR 0.000 2 12B 25b.0 MS 33.50 8.576 8.57b 

--------- --------- --------------- ---
2. 200 256.0 B.m 10.776 

LABOR SUMMARY 
: Craft : Total : Total : 
: Cede : Hours : Labor KS: 

15b.0 B.576 

SUM 256.0 B. 576 
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Major COQPonentJSubco~pDnent: 

YOKES 

Item: 
lio. : iTEM TITLE 

BEVATRON UPGRADE 

Cost Esti •• t, D,t.ils 

NBS : Date : Version: NA~E :F[LENA~E: NOT E S 

1. 1. 1.1.2.4.2 1211/86 I TANABE YI1242 SKEi QUADRUPOLES 

M.tori.1 Labor 
Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

MATL . I 
: Tot.1 : LABOR 

~eas . : Units: Cost : Basi s : ~t KS : Units: Hrs. : Hours : Code : $/ Hr :Labor K$: TOTAL $ 

I LA NHiATEO STEEL SHEET 566 4.75 EU 2.6B9 0.0 0. 000 2.689 
1 mc MATERIAL 160.00 CP 0.160 0.0 0.000 0. 160 
3 LABOR 0.000 2 58 116.0 MS 33 .50 3.B8b 3.386 

---.----- ---.----- ------------------
2.849 116 .0 3.386 6. 735 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

/'IS 116.0 3.886 

SUM Ilb.O 3.986 
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BEVATRON UPGRADE 

Cost Esti.ate Details 

~a jor Cc~p on~n t /Sub co.pon en t: WBS : Date : Version: NAKE :FILENAHE: NOT E S 

f IllURES 1.1.1.1.2. 4.3 12/1/B6 I TANABE V11213 SKEW QUADRUPDLES 

Itel : ~aterial Labor NATL. ~ 

No . : ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : : Total : LABOR 
Pleas. : Units: Cost : Basis:"t KS : Units: Hrs. : Hours : Code : t /Hr :Labor Kt: TOTAL $ 

I JACKS EA 2 250. 00 VQ 0.500 0.0 0.000 0.500 
2 mc nATERIAL I 1200 .00 CP I. 200 0.0 0.000 1. 200 
3 SmPlilG DI E EA 1 15000.00 EU 15. 000 0.0 0.000 15. 000 
I LABOR 0.000 2 BO 160.0 NS 33.50 5.360 5. 360 

--------- ------ --- ------------------
16.700 160.0 5.360 22 .060 

LABOR SUNMARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

MS 160.0 5.360 

160.0 5.360 
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BEVATRON UP6RADE 

Cost Esti.,te Det,ils 

Major Coaponent /Subcoaponent: NBS : Date : Version: NA~E :FILENAME: NOT E S 

ASSEMBLY MID TEST 1.1.1.1.1.4.4 11I118b I TANABE YI1144 SKEN QUADRUPOLES 

H,ter i,l Labor 1 te:l: 
rio . : ITEM TlTLE Unit : No . : Unit : Cost : Total : No . : Unit : Total : Craft : 

"e.15. : Uni ts: Cost : Basi 5 : "t K$ : Uni ts: Hrs. : Hours : Code : 

I THERML liHfRLOCKS EA 8 11.00 CP 0.09b 0.0 
2 MISe ~ATERIAL I 120. 00 EU 0.120 0.0 
3 LABOR 0.000 2 3B 7b.0 HS 

------- - - ---------
0.216 76 .0 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labar K$: 

HS 76.0 2.546 

SUM n.o 1.516 
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MAlL . I 
: Total : LABOR 

IIHr :L,bor KI: TOTAL 1 

0.000 0.09b 
0.000 0.120 

ll.'0 2.546 2.546 
------------------

2.546 2.762 



BEVATRON UPGRADE 

Cost Esti.at. D.tails 

Kajar Co~ponent/Subcolp onent: NBS NOT E S 

COILS 1. 1.1.1 .3. 1.1 1112187 2 TANABE YI1311 X-SElTUPOLES 

Ite,: Kah ria l Labor MATL. ~ 

No . : ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : CraH: : Total : LABOR 
/'leas. : Units: Cost : Basis: /'It KS : Units: Hr5. : Hours : Code : $/ Hr :Labor K$: TOTAL '. 

1 CU CONDUCTOR LB 390 5. 00 EU 1. 950 0.0 0.000 1.950 
2 MISe MATERI AL I 1000.00 EU 1. 000 0.0 0.000 1. 000 
3 LABOR 0.000 6 264 1584.0 MS 33.50 53.064 53.064 

--------- --------- ------------------
2.950 1584.0 53.064 56.014 

LABOR SUMMARY 
: Craft : Tolal : Tota l : 
: Code : Hours : Labor KS: 

MS' 1584 .0 53.064 

SUM 1594.0 53.064 
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BEVATRON UPGRADE 

Cost Esti.at, O,tails 

Major Co.ponentJSubco~pDnentl NBS : Date : Version: NAME :FILENAKEl NOT E S 

VOKES !.!.!.!.3.!'2 I/I2IB7 2 TANABE V11312 X-SEXTUPOLES 

He;: Material ~abor MATL, I 
No, : ITEM TITlE Uni t : No. : Unit : Cost : Total : No. : Uni t : Total : Craft : : Total : LABOR 

~eas. : Units: ~ost : Basis:!'It KS : Units: Hrs. : Hours : Code : S/Hr :labor KSl TOTAL $ 

1 L~~INATED STEEL SHEET 1520 2.50 EU 6.300 0.0 0,000 6,300 
1 mc MATERIAL 1 600.00 EU 0,600 0,0 0. 000 1) .600 
3 LABOR 0,000 6 96 576.0 HS 33,50 19,296 19.2% 

--------- --------- ---------.-.---._-

6.900 576.0 19 ,296 26.196 

LABOR SUMMARV 
: Craft : Totell : Tohl : 
: Code : Hours : Labor K$: 

576.0 - 19.296 

SUM 576.0 19.296 
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BEYAIRON UPGRAOE 

Cost Esti •• t. 0.t.i1s 

"ajar Co~p onent / 5ubco;ponent: iBS : Date : Version: NME :FILENMtE: N 0 I E S 

f IlIURES 1.1 . 1.1 .3. 1 •. 3 11 12/B7 2 IANABE 111313 l-SEXTUPOLES 

M.t"i.1 L.bor 
lIE! TITLE Unit : No. : Unit : Cost : Totdl : No. : Unit : Total : Craft : 

"e.lS. : Units: Cost : Basis:"t K$ : Units : Hrs . : Hours : Code : 

1 JACKS EA 250. 00 YQ 1. 000 0.0 
2 mc !AIER1AL 1 600. 00 CP 0.600 0.0 
3 SIA!PIN6 DIE EA I 17000.00 EU 17. 000 0.0 
I LABOR 0.000 120 120 .0 !S 

--------- ---------
1B.600 120.0 

LABOR SUMMARY 
: Craft : T ctal : Total : 
: Code : Hours : Labor Kt: 

MS 120. 0 4.020 

SU! 120 .0 4.020 
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NAIL. I 
: lot.1 : LABOR 

I /Hr :L.bor KI: 10lAL I 

0.000 1. 000 
0. 000 0.600 
0.000 17.000 

33.50 1.020 4.020 
------------------

4. 020 22 .620 



~ajor COlponent/Subcompanent: 

ASSEMBL Y MID TEST 

I tell: 
ilo. : ITEM T lTLE 

BEVATRON UPGRADE 

Cost Esti,ate Oetails 

WBS : Date : Version: NAI1E iFIlENAHE: NOT E S 

1.1.1.1.3.1.4 1/111B7 2 TANABE Yl1314 l-SmUPOLES 

Material Labar 
Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

NATl. I 
: Total : LABOR 

l1eas. : Units: Cost : 8asis: ~t K$ : Units: Hrs. : Hours : Code : $/Hr :Labor U: TOTAL $ 

1 THE,MAL INTERLOCKS EA 36 12.00 CP 0.431 0.0 0.000 0.432 
2 MISC MATERIAL 500.00 EU 0.500 0.0 0. 000 0.500 
3 LABOR 0.000 6 82 492.0 MS 33.50 16.481 16.482 

--------- --------- ------------------
0.932 492.0 16.482 17.414 

LABOR SUMMARY 
: Craft : Total : Total : 
: Cede : Hours : Labor K$: 

MS 492.0 Ib.482 

SUM 492.0 16.4B2 
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BEVATRON UPGRADE 

Cost Esti,ate Det.ils 

~ajor COlponent/SubcOlponentl NBS [ Date : Version: NA~E :FILENAME: NOT E S 

COILS 1.1.1.1.3.2.1 II12/B7 2 TANABE Y1I321 Y-SEXTUPOLES 

Jte~: Labor 
No. : ITEN TITlE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

~eas. : Units: Cost : Basis: rn K$ : Units: Hrs. : Hours : Code : $/Hr :Labor KS: TOTAL $ 

1 CU CONDUCTOR LB 390 5.00 EU 1.950 0.0 0.000 t.950 
1 mc !ATERIAL I 1000.00 EU I. 000 0.0 0. 000 I. 000 
3 LABOR 0.000 6 264 1584.0 MS 33.50 53. 064 53.064 

--------- --------- ------------------
2.950 15B4.0 53.064 56.014 

LABOR SUNMARY 
: Craft : Total : Total : 
: Cede : Hours : Labor K$: 

1584.0 53.064 

SUN 1584.0 53.064 
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BEVATRON UPGRADE 

Cost Esti •• t. D.t.i1s 

~ajor COlponent/SubcOlponent: : Date : Version: NA~E :FILENA~E: NOT E S 

IOKES 1.1 . 1.1 .3.2.2 1I12/B7 2 TANABE Y11 322 Y-SEXTUPOLES 

Itelll : ~ateri a l Labor NATL. I 
110. : ITEM TITLE Unit : tio. : Uni t : Cost : Total : No. : Unit : Total : Craft: : Tota l : LABOR 

Meas.: Units: Cost : Basis: Mt K$ : Units: Hrs. : Hours : Code : S/Hr :Labor Kf: TOTAL S 

1 LAM INATED ST EEL SHEETS 1520 2.50 EU 6.300 0.0 0.000 6.30f) 
1 mc MATERIAL 1 600 .00 EU 0.600 0.0 0.000 0.600 
3 LABOR 0.000 6 96 m.o MS 33.50 19.196 19 .19. 

--------- -------- - ------------------
6.900 576.0 19.190 16 .196 

LABOR SU~NARY 
: Craft : Total : Total : 
: Code : Hours : Labor n: 

MS 576.0 19.296 

SU N 576. 0 19 . 296 
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Major COlponent /SubcOlponent: 

ASSEMBLY ANO TEST 

I tell : 
110. : ITEM TIlLE 

BEVATRON UPGRADE 

Cost Esti .. te DetaHs 

WBS : Date : Version: NA"E :FllENA"E: NO T E S 

1.1.1.1.3.2.4 1112/ 87 2 TANABE Y1l324 Y-SEXTUPOLES 

/'Iateri al labor 
Unit : No . : Unit : Cost : Total : No. : Unit : Total : Craft : 

MATL. I 
: Total : LABOR 

/'leas. : Units: Cost : Bas is: tit KS : Units : Hrs. : Hours : Code : $/Hr :Labor K$: TOTAL $ 

1 THERMAL INTERLOCK EA 36 12.00 CP 0.432 0.0 0.000 0. 432 
2 MISC MATERIAL 1 500.00 EU 0.500 0.0 0.000 0.500 
3 LABOR 0.000 6 82 492.0 MS 33.50 16.482 16. 482 

----- - --- -- - - - ---- --------------- ---
0.932 492. 0 16.482 17.414 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : labor KS: 

~s 492.0 16.482 

SUM 492.0 16.482 
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BEVAIRON UPGRADE 

Cost Est i •• te Det.ils 

~ajcr Co~ponent /SubcD~ponent: iBS : Date : Version: NAME :FILEWU'IE: N 0 I E S 

SEPIU~ MAGNET 1.1.1 . 1.5.1 12/11/B6 I IANABE YI151 INJECIION ELEMENIS 

Ite:! : NaterLll Labor MAIL. I 
,'io . : ITE~ I lILE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

/'leas. : Units: Cost : Basis: /'It KS : Units: Hrs. : Hours : Code : t /Hr :Labor U: TOTAL l 

1 COIL I 20.00 EU 0.020 600 600.0 MS 13.50 20. 100 10 .120 
1 CO RE LB 450 0.33 EU 0.149 440 440 .0 ~S .J3.50 14.740 14.999 
3 IO OLI NG 1 300.00 EU 0.300 160 160 .0 ~S 33.50 5.360 5.660 
4 ASSEMBLY AND lEST I 524.00 EU 0.521 400 400.0 MS 33.50 13.100 13.924 

--------- --------- ------------------
0.993 1600 .0 53.600 54.593 

LABOR SUMARY 
: Craft : Total : Total : 
: Code : Hours : labor K$: 

MS 1600.0 53. 600 

SU ~ 1600.0 53.600 
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Major Caaponent/Subco;ponent: 

ELECTROSTATIC INfLECTOR 

I tell!: 
No.: ITEM TITLE 

BEVATRON UPGRADE 

Co,t E, ti •• te Det. il, 

WBS : Date : Version : NME :FIlENAME: N OT E S 

1.1. I. 1.5.2 11111/86 1 TANABE VI152 INJECTION ELEMENTS 

~ater ial Labor 
Uni t : No . : Uni t : Cost : Total : No. : Uni t : Total : Craft : 

~ATL. I 
: Tot.1 : LABOR 

~eas. : Units : Cost : Basis : Itt K$ : Un its: Hrs. : Hours : Code : $/Hr :Labor KS: TOTAL $ 

1 CATHODE LB 96 4.00 CP 0.3B4 440 440 . 0 MS 33.50 14.740 15.124 
, ANODE 100. 00 EU 0. 100 :.60 360 .0 MS 33 . 50 12 . 0bO 12. 160 
3 INSULATOR 1200 .00 EU 1. 200 4B 4B .0 HS 33.50 1. 60B 2.808 
4 ASSEMBLY AND TEST 0.000 260 260.0 MS 33.50 8. 710 B.710 

-.------- --------- ------- - - - - - ----- -

1. 684 110B.0 37.118 3B .802 

L~.BOR SUMMARY 
: Craft : Tota l : Tota l : 
: Code : Hears : l abor n: 

110B.0 37.1 1B 

su ~ 110B.0 37. l iB 
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~a j or Component /Sub cDlponent : 

SLOW SUMP MAGNETS 

Jte~: 

No . : ITEM TITLE 

BEVATRON UPGRADE 

Cost Esti.ate Details 

WBS : Date : Version: NAME :FIlEI~AME : NOT E S 

1.1.1.1 .5.3 121121B6 I TANABE YII53 INJECTION ELEMENTS 

Material Labor 
Unit : No. : Unit : Cost : Total : No. : Uni t : Total : Craft : 

MATl. I 
: Tot.1 : lABOR 

Meas . : Units: Cost : Basis: /'It H : Un its: Hrs . : Hours : Code : $/Hr :Labor K$: TOTAL $ 

I :O ll lB 60 5.00 EU 0.300 3 40 120.0 HS 33.50 4.020 4.320 
:? CORE meUBEDI 72000 0.25 EU 18.000 3 40 120.0 MS 33 .50 4.020 22 .020 
-3 TOOLING I 200.00 EU 0.200 I 24 24.0 MS 33. 50 0.B04 1. 004 
4 ASSEMBLY AilO TEST I 672.00 EU 0.672 3 70 210.0 MS 33 .50 7.035 7.707 
5 MlSC MATERIAL 200.00 EU 0.200 0.0 0.000 0.200 

--------- --------- ------------------
19.372 474. 0 15 .879 35.251 

lABOR SU MMARY 
: Craft : Total : To tal : 
: Code : Hours : labor Ki: 

MS 474. 0 15.979 

SUM 474. 0 15 .B79 
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BEVA TR ON UPGRAOE 

Cost Estilate Details 

~a j or CCf,ponentJSubcoaponent: iBS : Date : Version: NA"E :FILENA~E: NOT E S 

THIN-SEPTU~ MAGNET 1.1. 1.1.6.1 12/ 111B6 I TANABE Y1161 EXTRACTION ELEMENTS 

ltel: ~ateria l Labor MATL. 1, 

No.: 1m TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 
~eas. : Units: Cost : Basis: I1t K$ : Units: Hrs. : Hours : Code : ~ / Hr :Labor KS: TOTAL f 

1 SEPTU~ fAB 1 10.00 EU 0. 010 440 440.0 MS .33.50 14.740 14 .750 
2 COIL I 20.00 EU 0.020 680 680.0 MS 33.50 22. 780 22. 800 
3 CORE LB 450 0.33 CP 0.149 440 440.0 MS 33.50 14.740 14.B89 
4 TOOWG 1 500.00 CP 0.500 240 240.0 HS 33.50 8.040 3.540 
5 ASSEMBLY AND TEST 1 474.00 EU 0.474 400 400 .0 NS 33.50 13.400 13.874 

--------- --------- ------------------
1. 153 2200. 0 73.700 74.853 

LABOR SUMMARY 
: Craft : TJtal : Tot al : 
: Code : Hours : Labor K$ : 

MS 2200.0 73. 700 

2200.0 73. 700 
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BEVATRON UPSRAOE 

Co,t E,ti •• te Detail, 

Ma jor ro~ponent/SubcoapQnent: WBS : Oate : Version: NA"E :FIlENAnE: NOT E S 

TH ICK-SEPTU" MAS NET 1.1 . 1.1 .6.2 12/111B6 1 TANABE Yll62 EXTRACTION ELEMENTS 

Item: Material labor MATl . ~ 

110 . : I m TITLE Unit : No. : Unit : Cost : Total : No. : Un it : Total : Craft: : Total : LABOR 
tleas. : Units: Cost : Basis: I'It Kf : Units: Hr s. : Hours : Code : VHr :Labor Xl : TOTAL :$ 

I SEPTUM FAB 50.00 EU 0.050 720 720 .0 MS 33 .50 24 .120 24.170 
1 COil 1 100.00 EU 0.100 1360 1360.0 "S 33.50 45. 560 45. 660 
3 CORE Le 3264 0.33 EU 1. 077 640 640.0 MS n .50 21.440 22.517 
4 TOOLING I 500 .00 EU 0.500 520 520.0 MS 33 .50 17.420 17.920 
5 ASSEMBLY AND TEST 824.00 EU 0.824 640 640.0 MS ll.50 11.440 22.264 

~-.------ --------- ------------------
2.551 3BBO.0 129.980 132 .531 

l ABOR SUMMARY 
: Cr aft : Tot al : Tota l : 
: Code : Hou rs : labor KS: 

~S 3880.0 129. 980 

SUM 3880.0 129. 980 
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BEVATRON UPGRADE 

Cost Esti.ate Details 

r.ajar Cc~ponent/Sub(olponent: WBS : Date : Version: NAME :FIlENANE: fl 0 T E S 

ELECTROSTATIC SEP TUM 1.1.1.l.b.3 I2IllI8b I TANA8E Yllb3 EXTRACTION ELEMENTS 

It!!l: Labor MAll. 1t 
No. : 1m TITLE Unit : No. : Unit : Cast : Total : No. : Unit : Total : Craft : : Total : LABOR 

l1eas. : Units: Cost : Basis: Mt K$ : Units: Hr s. : Hours : Code : t /Hr :Labcr K$: TOTAL $ 

I CATH ODE EA 100 4.00 EU 0. 400 360 360.0 M5 .3 3.50 12.0bO 12.4 MJ 
2 ANODE I 100.00 EU 0.100 180 180.0 MS 33 . 50 9.380 9.480 
3 INSULATOR I 1100.00 EU 1. 100 48 48.0 "5 .33.50 I.b08 1.808 
4 AS SEMBLY AND TEST I 100.00 EU 0.100 220 210.0 HS 33.50 7.370 7.470 

--------- -- ------- ------------------
I. BOO 908 .0 30.418 32.218 

LABOR SUMMARY 
: Craft : TOt.ll : Total : 
: Code : Hours : labor K$: 

MS 908 .0 30.418 

SUM 91)8.0 30.418 
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BEVATRON UPGRADE 

Cost Esti .,t. D.t, ils 

Major Co~ponent/SubcD~pon ent: iBS : Date : Version: NAME :FIlENAltE: NOT E S 

FAST PERTURBATION QUAD 1.1.1.1 .6.6 I1241S7 2 TANABE YII66 EXTRACTION ELENEIIT 

M,t.ri , 1 L,bor 
ITEM TITLE Uni t : No. : Uni t : Cost : Total : No . : Uni t : Total : Craft : 

/teas . : Units: Cost : Basis: Itt K$ : Units: Hrs. : Hours : Code : 

I CO IL LB 74 5. 00 EU 0.370 2 4B 96.0 NS 
2 YOKE SHEET 1890 2.00 EU 3.780 2 68 136 .0 MS 
3 FIXTURES EA I 16200.00 EU 16.200 I 16 16.0 M5 
4 AS SEMBLY AND TEST 2 298.00 EU 0.596 2 30 60.0 HS 

--------- ---------
20.946 308 .0 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labar KS: 

308 .0 10.318 

SUM 308 .0 10.318 
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MTL. ~ 

I Tot,l I LABOR 
I/Hr IL,bor KII TOTAL I 

.)3 .50 3.216 3.586 
33.50 4.556 8.336 
33.50 0.536 16.736 
33.50 2.010 2.606 

------------------
10 .318 3L2·~4 



BEVATRON UPGRADE 

Cost Esti •• t . D.tails 

Major Component /Subcolponent: NBS : Date : Version: NAME :FILENAME: NOT E S 

FAST EllRACTlON SmUPOLES 1.1.1.1.6.7 1211 IIBb 1 TANABE Yll b7 EXTRACTION ELEMENTS 

I tt:!lI: Materi al l ab or mL. ; 
~Jo. : ITEM TITLE Unit : No. : Urlit : Cost : Tot al : No. : Urlit : Total : Craft : : Total : LABOR 

/'leas. : Units: Cost : Basis: "t K$ : Units : Hrs. : Hours : Code : IiHr :Labor KI: TOTAL I 

1 CO IL LB 28 .8 5.00 EU 0.144 2 bO 120.0 MS 33.50 4. 020 4.1 b4 
2 YOKE SHEET 940 2.75 EU 2.585 2 52 104. 0 MS ·33.50 3.4B4 6.069 
3 FllTURE I IB500 .00 EU IB.500 Ib Ib.O MS 33 .50 0.536 19.036 
4 ASSEMBLY AlID TEST IB44.00 EU I. B44 2 62 124.0 MS 33.50 4.154 5.99B 
5 MlSC MATERIAL 600.00 EU O.bOO 0. 0 0.000 0.600 

- -~ .---- . --------- ------------------
23. b73 364 .0 12.194 35 .8.\7 

LABOR SU MMRY 
: Craft : Tota l : Total : 
: Code : Hou rs : Labor U: 

MS 3b4.0 12. 194 

SUM 304.0 12.194 
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BEVATRON UPGRAOE 

Cost Es ti. , t. O.tails 

~a jor CO lponent /Subco;ponent: WBS NOT E S 

STANDS I SUPPORTS 1.1.1.1 .7 11 10/87 3 REINERS 1117 MAGNETS AND SUPPORTS 
-- ---------------.------------ ---------------------------------------------------------------.-------------------------------------------

I tea : H,teri,l L,bor HATL . I 
No. : ITEN TITLE Unit . No. : Un it . Cost : T etal . No. . Unit : Total : Craft . : Total : LAB OR , , , , , 

l'Ieas. 
, Uni ts : Cost : BdSi s : Ht KI , Units : Hr5 . : Hours : Cod. : I/Hr :Labor K$: TOTAL I , , 

----------------------------------------------------------------------------._--------.--------------------------------------------------
I DIPOLE SUPPORTS EA 2b 8000 .00 208. 000 0.0 0.000 208 .000 
2 QUAD SUPPORTS EA 25 4000.00 100. 000 0.0 0.000 100.000 
1 SKEW QUAD SUPPORTS EA 2 1000.00 4.000 0.0 0.000 4. 000 
4 SEITUPOLE SUPPORTS EA 12 2000 .00 24. 000 0.0 0. 000 24 .000 
5 INJ SEPTUM SUPPORTS EA I 2000. 00 2.000 0.0 0. 000 2.000 
6 E.S. INfL SUPPORTS EA I 2000.00 2. 000 0.0 0. 000 2.000 
7 SLOW BU NP SU PPORTS EA 3 2000.00 6. 000 0.0 0.000 6.000 
S EllR TH Ill SEPT SUPPORT EA I 2000 .00 2.000 0. 0 0,000 2. 000 
I EITR THK SEPT SUPPORT 0.000 0.0 0.000 0. 000 

10 EllR LS. SEPT SUPPORT 0.000 0. 0 0.000 0.000 
II fAST PERT QUA D SUPPORT EA 2000.00 2.000 0.0 0.000 2.000 
12 FA5l EllR SEll SUPPORT EA 2 2000.00 4. 000 0. 0 0.000 4. 000 

C !HS~:ET SUPPORT BASES 0.000 0.0 0. 000 0.000 
13 OIPOLES EA 52 1200 .00 EU 62.400 0.0 0.000 62. JOO 
t 4 QUAGS EA 25 1000 .00 EU 25. 000 0.0 0.000 25. 0CO 
I ~ SKEW QUADS EA 2 1000 .00 EU 2.000 0.0 0. 000 2.000 
16 SmUP OLES EA 12 1000.00 EU 12 .000 0. 0 0.000 12.000 

- -------- ---- ----- ------------------
455. 400 0.0 0.000 ~55, 40(1 

LABOR SUMMAR Y 
: Cr aft : lotal : Total : 
: Code : Hours : Labor K$: 

SUM 0.0 0.000 
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BEVATRON UPGRAOE 

Cost Esti •• t. O.t.ils 

~a jor Component /Subcomponent: WBS : Date : Version: NAME :FI LENAME: NOT E S 

INSTALLAllON I.I.I . I.S 11241B7 4 REIHERS 11lB COST OF BASE BRACKETS IN 111412/ 121412 

Item: Mat"i.1 L.bor HATL. I 
No. : lIEH TI TLE Unit . No. : Unit : Cost : Total : No. . Unit : Total : Craft : : Total : LABOR . . 

Meas. : Uni ts : Cost : Basis: "t KI : Units : Hrs. : Hours : Cod. : IIHr :L.bor KI: TOTAL I 
-------- -------------------------------.------ -------.---.------------------.----------------------- -----------------------------._-._---

C 

C 

C 

1 FlilD .\ HOVE 
SUPPORTS TO BL06 ~1 

2 LiFT SUPPORTS iNTO PLA CE 
3 SURVEY I HARK FLOOR 
4 ~R 1LL I TAP HOLES 
5 INSTALL SUPPORTS EA 
6 MO VE MAGS TO BL OG 51 
7 UNLOAO I STORE MAGS 
B FAB LIFTING FIXTURE EA 
9 INSTALL LO~ER HALVES 

VAC,UH iNSTALLATION COST EO ELSEWHERE 
1(' :NS TALL UPPER HA LVES 
II RIGGING FOREHAN 

SURV EY I ALIGNMENT COSTEO ELSEWHERE 

LABOR SUMMARY 
: Craft : Total : Total : 
: CGee : Hours : lilbor K$ : 

HT 
RG 

547,2 
31nO 

12.312 
99.590 

SUM 3739,2 ttl. 902 

Section V 

0.000 
0. 000 
0.000 

1 24624.00 EU 24.624 
0.000 

456 24.12 EU 10.m 
0.000 
0. 000 

B 6000.00 EU 4B.OOO 
0. 000 
0.000 
0.000 
0.000 
0.000 

---------

B3.'13 
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76 76.0 RG 31. 20 2.371 2.371 
0.0 0.000 0. 000 

76 2 152.0 RG 31. 20 4.742 4. 742 
0.0 0.000 24 . 624 

136B 0. 4 547.2 HT 22.50 12.111 12. 312 
4S6 1 456. 0 RG .JI. 20 14.227 25 .226 

76 3 22B.O RG 31.20 7. 114 7. 114 
76 304.0 RG 31. 20 11,485 9.485 

0.0 0.000 4B .OOO 
76 10 7.0.0 RG 31. 20 23.712 13.711 

0.0 0.000 0.000 
76 10 7.0.0 RG 31.10 23.711 13.712 
76 6 456 .0 RG 31.10 14.227 14.227 

0.0 0.000 0.000 
--------- ------------------

3739.2 111.902 195 .525 



Ma jor Co~ponent/Subco~ponent: 

DIPOLE CHAM BERS 

Itel : 
No . : ITEM TITlE 

BEVATRON UPGRADE 

Co,t E,ti •• te Det.il, 

WBS : Date : Version: NAME :FILENAKE: NOT E S 

1. 1. 1.2. 1. 1 12/10/8b I HUNT Z1211 VACUUM CHAMBERS 

Kateria l Labor 
Unit : No. : Unit : Cost : Total : No . : Unit : Total : Craft : 

MATL . . \ 
: Total : LABOR 

:\eas, : Units: Cost : 8asis: In K$ : Units : Hrs . : Hours : Code : S/ Hr :Labor U: TOTAL $ 

1 GUARD VACUUM 1 72000.00 EU 72.000 14940 14940.0 HS 33.50 500 .490 572. 49(1 
C 0.000 1320 1310.0 MT 21.50 29.700 19 . 701) 

2 CRYOllNER- 1 99000.00 EU 99 .000 10758 10158.0 HS 33.50 3bO.393 459. 393 
C I bOOOO.OO EU bO.OOO 7127 1l27.0 NT 21.50 lbO.358 220.358 

--------- -- - - -- - - - --------------- ---
231 .000 34145 .0 1050.941 1281. 941 

LABOR SUMMARY 
: Cr.1ft : Tolal : Tota l : 
: Code : Hours : labor KS : 

MS 25b98.0 abO .883 
NT 8447.0 190 .058 

SUM 34145. 0 1050.941 
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BEVATRON UPGRADE 

Cost Esti •• t, D,t.ils 

Maj or Co~ponent / Subco.po n ent : WBS : Date : Version: NANE :FIlENAKE: NOT E S 

ST RA IGHT SECTION CHAmRS 1.1.1.1.1 . 1 1115/67 4 HUNT 11111 VACUUM CHAMBERS 

Itel: M.teri.l L.bor 
No. : I TEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

MATL . '\ 
: Tot .l : LABOR 

fteas. : Units: Cost : Basis: Mt KS : Units: Hrs. : Hours : Code : S/Hr :Labor KS: TOTAL .. 

C 
C 

: MATER IAL 1 LAB OR 

LABOR SUM!ARY 
: Craft : Total : Total : 
: Ccde : Hours : lilbcr K$ : 

~s 16160.0 541. 360 
NT 057.0 I4.7B3 
~U 48.0 1.517 

SUM 16865.0 m.6S9 

Section V 

1 17000.00 EU 17.000 
0. 000 
0.000 

---------
17 . 000 
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48 48. 0 NU 31.b0 I. 51 7 :S.517 
16160 16160.0 MS 33.50 54 I. 300 541. 360 

m 657.0 NT 22.50 14. 793 14.783 
---- - ---- ------------------
16865. 0 557.659 SH .6S9 



Major Co~ponent/Subco.pon en t: 

INJECTION AREA CHA ~BE R S 

I teotl: 
lio , : ITEM TITLE 

BEVATRON UPGRADE 

Cost Esti .ate Details 

WBS : Date : Version: NAME :FILENAHE: NO IE S 

1.t.1.2.1.3 12/10/Bb 1 HUNT 11213 VACUU~ CHAMBERS 

Material Labar 
Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

HATL. I 
: Total : LABOR 

Meas.: Un its: Cast : Basis: Mt K$ : Units: Hrs. : Hours : Code : $/Hr :L abor U: TOTAL $ 

I ~ATERI AL I LABOR 1 4000.00 EU 4. 000 1aoo 1800 .0 HS 33 .50 60.300 b4 .300 

4.000 IBOO.O 60.300 64.301) 

LABOR SU~HARY 

: Craft : Total : Total : 
: Code : Hours : labor K$: 

1800. 0 60.300 

SUM 1800.0 bO.300 
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~ajor Co~pon~nt / Subco. po nent : 

EXTRACTION AREA CHAMBERS 

I t~P.I: 
!lo.: lTE~ TITLE 

BEVATRON UPGRADE 

Cost Esti.ate Oetai ls 

WBS : Date : Vers ion : tIME :FILENA ~E: NOT E S 

l.i.l. 2.1. 4 12/10/86 I HUNT 11214 VACUUM CHAMBERS 

Material Labor 
Unit : No. : Unit : Cost : To tal : No. : Unit : Total : Craft : 

MATL. .\ 
: To ta l : LABOR 

~I?as. : Units: Cost : Bas is: rn K$ : Units: Hrs . : Hou rs : Cod l? : $/ Hr :Labcr U: TOT AL $ 

I MATER IAL 1 LABOR I 4000.00 EU 4.000 1800 1800 .0 MS 33. 50 60 .300 64 .300 

4. 000 1800 .0 60.300 64 .300 

LABOR SUMMRY 
: Craft : Total : Total : 
: C cd~ : Hours : labor K$: 

1800 .0 60 .300 

1800 .0 60 •. 300 
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Ma j or COJiponen t ISubcolpo'n eot: 

ROUG HIIIG SYSTE! 

I telll: 
110. : ITEM TITLE 

BEVATRON UF'GRADE 

Cost Esti •• t, D.t.ils 

iBS : Ode : Version: tlAtlE :FILEWU1E: NOT E S 

1.1.1.2.2.1 1I2b187 I HUNT 11221 RING PUMPING SYSTEM 

Material Labor 
Uni t : No. : Unit : Cast : Tolal : No. : Unit : Total : Craft : 

MATl . I 
: Tot.1 : lABOR 

Meas. : Units: Cost : Basis: Ht K$ : Units: Hrs. : Hours : Code : t/Hr :labor Kt: TOTAL $ 

I ROUGHING SYSTEM 1 85~OO . OO EU 85.400 0.0 0. 000 85.400 

85. ~ oo 0. 000 85.400 

LABOR SU!MARY 
: Cnft : Tohl : Total : 
: Code : Hours : Labor Kt : 

SUI'!' 0.0 0.000 
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BEVA TRON UPGRADE 

Cost Esti •• t, D,t.ils 

~a ja r Co mponent /Subco;ponent: iBS NO IE S 

GUARD VACUUM EXT PUMP SYS 1.1.1 . 2.2.2 1I2b1B7 2 Hmn 11112 RING PUMPING SYSTEM 

I tel: M.t"i.1 L.bor MAIL. I 
110.: lIEM TlILE Unit : No. : Unit : Cost : Tolal : No. : Un it : Total : Craft: : Total : LABOR 

Pleas. : Units: Cost : Basis: I'll K$ : Units: Hrs. : Hours : Code : $/ Hr :lanor K$: TOTAL $ 

I GUARD VACUU~ 
C EXTERNAL PUMPING SYSTEM 

LABOR SUMMARY 
: Cr aft : fotal : Total : 
: Co de : Hours : Labar K$: 

SU I'! 0.0 0.001) 

Section V 

I ~~O OO . OO EU 
I 57400 .00 EU 

~~.ooo 

57.400 

15b.400 

Page 47 

0.0 
v. l) 

0.0 

0. 000 99 . 000 
0. 000 57. 400 

0. 001) 15b.400 



BEVATRON UPGRADE 

Cost Esti.ate De tails 

Major COlponen t/Subco;ponent: was : Date : Versi on: NAME :FIlENAHE: NOT E S 

Mill CRYOPUNP SYSTEN 1, 1, 1. 2,2,) 1/26/S7 2 HUNT 11223 RING PUMPING SVSTEM 

I te~: Mater i .1 1 Labor MATL , I 
No,: ITEM TITLE Un i t : No. : Unit : Cost : Total : No . : Unit : TotaJ : Craft: : Total : LABOR 

l1eas . : Uni ts: Cost : Basis: Nt KS : Units: Hrs . : Hours : Code : $IHr :L.lbor K$: TOTAL t 

I MAiN CRYOPUMP SYSTEM I 99000 ,00 EU 99, 000 (1 ,0 0, 000 99 ,000 
C I 99000,00 EU 99,000 0,0 0, 000 99 . (10(1 , I 68500,00 EU 68,500 0,0 0,000 68,500 

--------- ------ --- ------------------
266 ,500 0,0) O. OO() 266.506 

LASOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : labor n: 

SUM 0, 0 O. I}OO 
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BEVATRON UPGRADE 

Cost Esti •• t, D,t.ils 

Major Comp onent /Subcc!ponent : iBS : Date : Version: NAME :F ILENAME : N 0 I E S 

VACUUM "ON 11 OR 1 NG 1.1 . 1. 2.3.1 121161B6 I HUN I Z 1231 I NSIRUMENIA II ON 

I tell: Mat eria l Labor MAIL. I 
No. : lIE" TIlLE Unit : No. : Unit : Cost : Total : No. : Urlit : Total : Craft: : Total : LABOR 

Meas. : Units: Cost : Basis : 1'It Kt : Units : Hrs. : Hours : Code : $IHr :labor ~a: TOT AL $ 

I RG A HEADS EA 4 4000 .00 CP 16.000 0.0 0.000 16 .000 
2 ~HV NUD E SAU6ES EA b 400 .00 CP 2.400 0.0 0.000 2. 400 
3 INSULATliIG NUD E 1.6. EA 8 275.00 CP 2.200 0.0 0.000 2.200 
4 HASTINGS GAUGE P. S. EA 28 550. 00 CP 15.400 0.0 0.000 15. 400 
5 DonN GAUGES EA 28 40.00 CP 1.120 0.0 0. 1)1)0 1.120 

---.----- --------- ------------------
37.120 0.0 0. 000 37 . 120 

LABOR SUMMARY 
: Craft : Total : Total : 
: Cod e : Hours : L.1 bor K$: 

SUM 1),0 0.000 
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BEVATRON UPGRADE 

Cost Estitate Details 

na jar Cotponent/Subcoaponent: NBS : Date : Version : NA"E :FI LENA"E : NOT E S 

BIE 1.1 . 1.2 .3.2.1 12/ 12 /S6 I HU NT 112321 BEAM MONITORING IONLY ITEMS WITHIN VACI 

1 te~: Labor 
110.: ImTlTLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Cr aft : 

"ATL. I 
: Total : LASOR 

Neas. : Un its: Cost : Basis:"t K$ : Units: Hrs. : Hours : Code : ~/Hr :Labor K$ : TOTAL $ 

C 
r. 
C 

I MATERI AL 1 LASOR 

LABOR SU""ARY 
: Craft : Total : Total : 
: Code : Hours : laber K$: 

SUM 

1. 0 
115.0 
6).0 
24.0 

210.0 

0.102 
3.853 
t.508 
0.)58 

6.220 

Section V 

I 1000 .00 EU 1.000 
0.000 
0.000 
0.000 

------- - -

1.000 
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24 24.0 MU 31.60 O. )58 I. 759 
0) 6).0 MT 22 .S0 1. 51) 8 I. 50S 

115 115 .0 MS 33 .50 3.853 3.853 
4. 0 EI 25.45 0.102 O. lO2 

--------- ------------------
21 0.0 6.220 7.220 



BEVA TRON UPGRAOE 

Cost Est i.ate Details 

"a jar Cooponent/Su bcolponent : W8S : Date : Version : NA~E :FIlENAME: NOT E S 

CLOSED ORBI T MONI TOR 1.1.1.2.3.2.2 12112186 I HUNT 112322 BEA! MONITORIII6 

Jte~ : Ma.teria l Labor HATl. I 
No. : ITEM 1I1LE Unit : No . : Un i t : Cost : Total : No. : Unit : Total : Craft : : Total : LABOR 

!'teas. : Units: Cost : Basis: ~t K$ : Units : Hrs . : Hours : Code : S/ Hr :Labor U: TO TAL :$: 

C 
C 
C 

I ~AT ERIAL 1 LABOR 

LABOR SUHMARY 
: Cr aft : Total : Total : 
: Code : Hours : l abor K$ : 

EI 
HS 
HT 
HU 

3W1 

4B. O 
1152.0 
672. 0 
82. 0 

1954. 0 

1.222 
38.592 
15.1 20 
2.591 

57 .525 

Section V 

1 12000 .00 EU 12. 000 
0. 000 
0.000 
0.000 

---------
12. 000 
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82 B2. I) HU 3l.bO 2.591 14.591 
48 48 .0 EI 25 .45 1.222 I. 222 

1152 1152.0 !S 33.50 38. 592 38. S92 
b72 672 .0 MT 22.50 15.120 15. 120 

--------- ------------------
1954.0 57 .525 69 .525 



Kajar Co~ponent/Subco~pDnent : 

INSTALLATION 

It ell : 
110.: ITEN TlTLE 

BEVATRON UPGRADE 

Co,t E,ti.,te Det,i l, 

WBS : Date : Version: 'JAPIE :FflENAI1El NOT E S 

1.1. 1.2.4 12 / 4/86 I HUll! 1124 RING VACUUM SYSTEM 

l1aterial L,bor 
Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

MAIL. I 
: Tot,l : LA8DR 

Pleas. : Units: Cost : Basis: /'It K$ : Units : Hrs. : Hours : Code : S/Hr :Lab or U: TOTAL $ 

1 I.A TERIAL I L.aOR 1 20000.00 EU 20 .000 336 m.o MS 33 .50 11. 256 31 .256 
" 0.000 8452 8451 .0 HT 22.50 190. 170 190 .1 70 , 
C 0.000 380 380 .0 RG 31. 20 11. 856 11. 856 
C 0.000 488 488. 0 EI 25.45 12 . 420 12. 420 

--------- --------- ------------------
20.000 9656 .0 225.702 245.702 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : labor K$: 

Er 488. 0 12 .420 
I1S 336 .0 11.256 
NT 8452. 0 190 . 170 
RG 380 .0 11.856 

SUM 9656 .0 225 . 702 
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BEVATRON UPGRADE 

Cost Es t i •• t, D,t.il s 

Ma jor COJPo n~n t /Su b(olp on en t: iBS : Oite : Version: NA~E :FILENAHE: NOT E S 

CAV ITY 1.1.1. 3.1 11I25/B6 1 DH 0131 DETAILED ESTIMATE IN EARLY DE C. 

I tem: Material Labor 
No. : ITEM TITlE Uni t : No. : Uni t : Cost : Total : No. : Uni t : Total : Craft : 

Meas, : Units: Cost : Basis : Mt K$ : Units: Hrs. : Hours : Code : 

1 FERRITE EA 
EA 2 CAV ITY I STAIIO 

LABOR SUMMARY 
: Ci cl ft : Total : Tota l : 
: Code : Hours : Labor K'$ : 

MS 4560.0 152.)b0 

SUN 4560.0 152.7bO 

Section V 

90 1560.00 va 
2 10000 . 00 EU 

140. 400 
20. 000 

160. 400 
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2 
0.0 

22BO 4560.0 IS 

4560.0 

MATL. I 
: Total : LABOR 

I/Hr :L.bor KI: TOTAL I 

0. 000 140. 400 
33. 50152.760 172. 760 

152.760 313. 160 



8EVATRON UPGRADE 

Co,t E, t i •• t. D.t. il, 

"a jar CO' ponent/Subcolponent: W8S NOT E S 

FERRITE 81AS SYSTE ~ 1.1. 1. 3.2 111 21186 1 ART 1132 

Ite. : H,t" i.l L.bor HAlL. I 
No. : ITEH TlTLE Unit , No. , Uni t , Cost : Tot .l : No. , Uni t : Tot.l : Craft , : Tat.l : LA80R , , , , , 

"us. : Units: Cost , Bnis : lit KS , Units: Hrs. : Hours , Cod. , IIHr :L.bor KI: TOTAL I , , , , 
-------------_.-._---------_.--.-.-------._-------------._.--------._-----------.----------------.-.--.- -.-------------------------------

1 DOU8LE RACKS EA 2 900. 00 A85 1. 800 0.0 0.000 1.800 
2 PAINT RACKS 0.000 2 8 16.0 HS 33.50 0.536 0.536 
3 ASSEH8LE RACKS 0,000 2 16 32.0 El 25,45 0.81 4 0.814 
4 CKT 8KRS I PLUG STRIPS EA 750.00 CP 0.750 0.0 0.000 0. 750 
5 PAINT C8 PANELS 0.000 2 4 8.0 HS 33.50 0.268 0.268 
6 At PWR IN RKS INSTALL 0.000 2 16 32.0 EI 25.45 0. 814 0.814 
7 WIRE CK I TEST AC PWR 0.000 4 4.0 EM 25.45 0.102 0.102 
8 P.S. 7.5V 600A EA 10 2850.00 Vi 28.500 0.0 0,000 28.500 
9 IA IESI P.S. 0.000 10 4 40.0 EH 25 .45 1. 018 1.018 

10 INSTALL P.S. 0.000 8 16 128 .0 El 25.45 3.258 3.258 
11 BUSS 8AR ASSEMBLY EA 1 1000.00 CP 1.000 0.0 0.000 1. 000 
12 FA8 BUSS 8AR ASSEHB 0,000 40 40,0 EI 25.45 1. 018 1.018 
13 lNSIALL 8USS 8AR ASSEH8 0.000 32 32 .0 EI 25.45 0.814 0.814 
14 CONTROL CHASS IS PARTS EA 1 1500 . 00 EU 1.500 0.0 0.000 1.500 
15 P.C. 80 ARTWORK 0.000 4 40 160.0 ED 25.45 4.072 4.072 
16 fA8 PC 80ARDS 0.000 8 8 64.0 ES 25 .45 1.629 1. 629 
17 FA8 CONTROL CHASSIS 0.000 1 120 120.0 El 25.45 3.054 3.054 
18 WIRE CHECK CONT CHASSIS 0.000 16 16 .0 EH 25.45 0.407 0.407 
19 INSTALL CONTROL CHASSIS 0.000 40 40.0 El 25.45 1. 018 1. 018 
20 RACK IN TERLOCKS EA 3 50.00 EU 0.150 0.0 0,000 0.150 
21 TEHP I FLOW SWITCHES EA 6 60 .00 EU 0.360 0.0 0.000 0.360 
22 lNTLK CHASSIS PARTS 1 200.00 EU 0.200 0.0 0.000 0.200 
23 fA8 IIITLK CHASSIS 0.000 72 72 .0 EI 25,45 1. 812 1.832 
24 WIRE CK lNTLK CHASSIS 0.000 8 8.0 EH 25.45 0. 204 0.2Q4 
25 INSTALL INTLK CHASSIS 0.000 32 32.0 EI 25,45 0.814 0.814 
26 fAST ACTING fUSES EA 24 85.00 Vi 2.040 0.0 O. 000 2.040 
27 PAINT CHASS I ASSEH8 0.000 48 48.0 HS 33,50 ' 1. 608 1.608 
28 SILKSCRN CHASS I ASSEH 0.000 64 64.0 ES 25.45 1.629 1.629 
29 SYSTEH WIRE CHECK 0,000 40 41),0 EH 25.45 LOIS I. 018 

--------- --------- ------------- -----
. ---------._-------------------

LABOR SUMMARY 
36.300 996,0 25.928 62 .228 

: Craft , T ot.l : Total : , 
: Code , Hours : labor K$: , 
-------- -----------------------
ES 128.0 3.258 
EI 528.0 13.438 
EH 108.0 2.749 
ED 1;0.0 4.072 
MS 72.0 2.412 
---- -------------------.------
SUH 996.0 25,928 
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BEVATRON UPGRADE 

Co,t E,ti . ,te Det,il, 

~ajor CaRpon~nt/SubcOlponent: WBS : D. te : Version: NAME :FILENAME: NOT E S 

fiNAL ANPLlflER 1.1.1.3.3 11I241B6 I YUEN JI33 
.----------------------------------------------------------------------------------------------------------------------------------------

Item: ", teri,1 L,bor mL. I 
No . : 1m TITLE Unit : No. • Unit : Cost : Total · No. . Unit : T atal : Craft · : Total : LABOR • · • · /'leas, : Uni ts : Cost : Basi, : "t KI · Units : Hrs. : Hours . Cod. · I/Hr :Labor Kl: TOTAL I · . · -----------------------------------------------._--.----------------._----.- ------------------------------------ -------------------------
1 ICXlOOOO TUBE EA 
2 TUBE SeCKET WICAP EA 
3 AIR BLOWER EA 
4 P.S.20V@2~OAIFI L J EA 
5 P.S. lKV@I. 5AISCGJ EA 
6 P.S.300V@IAIC6J EA 
7 GRID I.ATCH IF"R EA 
B GRID INPUT If"R EA 
9 NEUTRALIZER NETWORK EA 

10 [GUIPT. RACK EA 
11 ASSENB. RACK 
12 AC PWR DISTRIB. EA 
13 ASSEMB. ITENH EA 
14 1 NTERLDCKS EA 
15 5CG FlO CONTROL EA 
16 CAV ITY COUPL'G CAP. EA 
17 GRAD . IPHASE DET. EA 
IB RACK Rfl fILTERS EA 
19 RACK INTERfACE EA 
20 CATH. CURRo "ml. EA 
21 ANODE CURRo "ON . EA 
21 

LABOR SUN"AR! 
: Craft : Tota l : Total : 
: Code : Hours : Labor K$: 

ES 
El 
EM 

SU" 

Section V 

72 . 0 
1246.0 

32.0 

\350.0 

1.832 
31. 711 
0.814 

34.3 ~S 

3 mo.oo Vi 26 . 2~0 

3 800.00 Vi 2.400 
3 ~OO.OO CP 1.~00 

3 2BOO.00 Vi B.400 
3 4300.00 Vi 12.900 
2 2~00 . 00 Vi 5. 000 
2 300 .00 EU 0.600 
1 300.00 EU 0.300 
2 175.00 EU O. 3~0 

I~OO . OO EU 1. 500 
0.000 

500.00 EU O.~OO 

1000.00 EU 1. 000 
500.00 EU 0.500 

1 ~OO . OO EU 0.500 
20 35 .00 CP 0.700 
4 200.00 EU 0.800 
I 1000.00 EU 1. 000 
1 ~OO . OO EU O . ~OO 

3 200 .00 EU 0.600 
3 260.00 EU 0.780 

0.000 
--- - ---- -

66.0BO 
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0.0 0.000 26.250 
0.0 0.000 2.400 
0.0 0.000 I.~OO 

3 4 12.0 E" 25.45 0.305 8.705 
3 4 12.0 E" 2~.45 0.305 13 . 20~ 

2 4 B.O E" 25 . 4~ 0.204 ~. 204 

2 24 48 .0 ES 25 .45 1.222 1. 822 
1 24 24.0 ES 25.45 0.611 0.911 

0.0 0. 000 0.350 
0.0 0. 000 1 . ~00 

40 40.0 El 25.45 1. 018 1. 018 
20 20.0 EI 25.45 0. 509 1. 009 

280 280 .0 EI 25. 45 7.126 8. 126 
~o 50 .0 EI 25.15 1. 273 t.773 
84 B4.0 El 25 .45 2.13B 2.638 

0.0 0.000 0. 700 
4 ~2 20B.0 EI 25.45 5.294 6. 094 

0.0 0.000 1.000 
120 120.0 El 25.45 3.0~4 3.554 

0.0 0.000 0.60') 
l 148 444.0 EI 25. 4~ 11.300 12 .0BO 

0.0 0. 000 0.001) 
------ --- ------------------

1350. 0 34 .358 tOO.438 



BEVATRON UPGRADE 

Cost Esti.ate Details 

"ajar Co~ponent / Sub c oap on ent: WBS , Date : Version: NAME : FllENAME I NOT E S , 
-------------------------------------------------------- -------------------------------------------------------------------------._-_.--. 
HIGH VOLTA GE POWER SUPPLY 1.1.1. 3.4 II 1251B6 I ART 11 34 
-----------------------------------------------------------------------------------------------------------------------------------------

Item: Material Labor MATL. & 
No, : ITEM TITLE Un i t , No . , Unit : Cost : Total : No. : Unit : Total : Craft 

, : Tota l : LABOR . , 
· Iteas. . Uni ts : Cost : Basis: Mt KI : Units : Hrs. : Hours : Code · IIHr :Labor KI: TOTAL I , 
· -----------------------------------------------------------------------------------------------------------------------------------------

I OOU BLE RACKS EA 
2 PAINT RACKS 
3 ASS EMBLE RACKS 
4 PAINT CKT BKR PNLS 
5 CKT BKRS I PLUG STRIPS EA 
6 WIRE CK I TEST AC PiR 
7 P.S. 5 KV DC 600!A EA 
3 QA TEST H'I P.S. 
9 GROiJ NO RELAY EA 

10 RESISTORS EA 
II !ECH GND SYSTE~ EA 
12 P.S. CONTROL CHASSIS EA 
13 WIRE CK P.S. CTL CHASSIS 
14 lilSTALL P. S. CTl CHASSIS 
15 INTERLOCK CHASSIS EA 
16 WIRE CK INTLK CHASSIS 
17 INSTALL INTLK CHASSIS 
Ie COOLHIG fANS I fLON 5i EA 
19 HV fiD CTL CHASSIS EA 
10 WIRE CK FTO CHASSIS 
11 :NSTALL fT O CHASSIS 
n H'I IIISULATOR EA 
23 PAINT CHASSI S AND ASSEM 
24 51LKSWI CHASS I ASS EM 
25 OIODE ASSEMBLIES EA 
16 INSTALL HV P.S. 
27 SVSTE ~ WI RE CHECK 

LABOR SUMARV 
: Craft : Tohl : Tota l : 
: CodE! : Hours : Labor KS: 

ES 
E! 
EM 
!5 

SUN 

Section Y 

64.0 
7B 4. 0 
192 .0 
132.0 

ll71. 0 

I. 629 
19.953 
4.BB6 
4.422 

30 .890 

900 .00 AB5 

4 325.00 CP 

25 4950.00 VQ 

I 1500.00 va 
25 25.00 VQ 

250.00 EU 
300 .00 EU 

500.00 EU 

B 45 .00 CP 
1000 .00 EU 

I 1000.00 EU 

20 35 .00 va 

3.600 0.0 0.000 3.600 
0.000 4 B 32 .0 MS 33.50 1.012 1.072 
0.000 4 16 64.0 EI 15.45 I. 629 l. b29 
0.000 I 4 4.0 MS 33 .50 0. 134 0.134 
I. 300 4 16 64.0 EI 15 .45 I. 619 2.929 
0.000 4 4 16. 0 EM 25.45 0.407 0.407 

123. 750 0.0 0. 000 123.750 
0.000 20 4 BO . 0 E~ 15.45 2.036 2.036 
1.500 0.0 0.000 1.500 
0.625 0.0 0.000 0.625 
0.250 40 40.0 MS 33.50 I. 340 I. 590 
0.300 40 40. 0 E I 25.45 I. OIB 1. 31B 
0.000 31 32. 0 EN 25 .45 0.B14 0.B14 
0.000 I 32 32.0 EI 25.45 0.B 14 0.S 14 
0.500 I 40 40.0 EI 25.45 I. 018 1.51S 
0.000 I 16 Ib.O EM 25.45 0.407 0.407 
0.000 I 32 32.0 EI 25.45 0.B 14 0.B 14 
0.360 B 4 32.0 EI 25.45 0.B14 1.174 
1.000 40 40.0 EI 25. 45 I. OIB 2.01B 
0.000 B B. O E! 25.45 0.204 0.204 
0.000 32 32.0 EI 25 .45 0.9 14 0. 814 
I. 000 B B.O EI 25.45 0.204 I. 204 
0.000 56 56.0 MS 33.50 1.97b I. 976 
0.000 64 64. 0 ES 25.45 I. 629 1.629 
0.700 20 4 BO .O EI 25.45 2.030 2. 736 
0.000 20 16 320.0 EI 25. 45 B.144 B.I !4 
0.000 I 40 40 .0 E! 25.45 I. OIB I. 'lIB 

_~4 _____ _ --------- ------------------
134. BB5 llnO 3O.B90 :65.775 
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BEVATRON UPGRADE 

Co,t E,ti •• te De tails 

~ajor Co mponent/Subco~ponent: WBS : Date : Version: NA"E :FllENAME: NOTE S 

LDi LEVEL R.F. 1.1.1.3.5 11/24/86 I YUEN JI35 

Itell : Material Labor HAT L. & 
Ito . : ITEM TITLE Uni t : No. . Unit 0 Cost : Total 0 No . 0 Uni t : Total : Cr aft 0 : Total : LABOR 0 0 0 0 0 

"eas. : Units: Cost : Basis: Nt KI 0 Uni ts : Hrs. : Hours 0 Code 0 I/Hr :Labor K$ : TOTAL $ 0 0 0 

-----------------------------------------------------------------------------------------------------------------------------------------
I P. S. t5V @ 3A EA 
2 P.S. 5V @ 9A EA 
3 DC P.S. DISTRIBUTION EA 
4 FAB ITEM 3 
5 IKi RF AMP. EA 
6 LOW LEVEL CHASSIS EA 
7 CONTROL CARD EA 
8 HITERFACE EA 
9 WIDE BAND OSC. EA 

10 RACK WIRING EA 
II mum. RACK EA 
11 ASSENS. RACK 
13 A.C. 0ISTRI 8. EA 
14 SYSTEM CHECK 
15 

LABOR SUMNARY 
: Craft : Total : Total : 
: Code : Hours : Labor Kt: 

[S 
EI 
EN 

SUN 

Section V 

160.0 
530.0 
256.0 

952 .0 

4. 072 
11.641 
6.515 

24.218 

3 50 . 00 CP 0.150 
2 75.00 CP 0.150 
I 300.00 EU 0.300 

0.000 
2 18400.00 Vi 36.800 
I 3200.00 EU 3.200 
4 1680.00 EU 6.720 
I 500.00 EU 0.500 
2 3500.00 EU 7.000 
I 500 .00 EU 0.500 

1500.00 EU 1. 500 
0. 000 

500.00 EU 0.500 
0.000 
0. 000 

---------
57.320 
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0.0 0.000 0. 150 
0.0 0.000 0.150 
0.0 0.000 0, .300 

I 52 52.0 EI 25.45 1. 323 1.323 
2 8 16.0 EN 25 . 45 0.407 .37 . 207 
I 280 280.0 EI 25.45 7.126 10.326 
4 40 160.0 ES 25.45 4.072 10. 792 
I 72 72.0 EI 25.45 1. 8,)2 2.332 
2 80 160.0 EN 25.45 4.072 11.072 

72 72. 0 EI 25.45 1.832 2.332 
0.0 0.000 1. 500 

40 40.0 EI 25.45 1. 0 18 1. 018 
20 20 .0 EI 25.45 0.509 1. 009 
80 90 .0 EM 25 .45 2.036 2.036 

0.0 0.000 0.000 
-- - ------ ------------------

952.0 24 . 228 91 .548 



BEVATRON UP6RADE 

Cost Esti •• t, D,t.i ls 

~ajor COlponent/SubcOl ponent: iBS NO IE S 

HISTRUM I CONTROL SYS IF CE 1. 1. 1.1.6 11/211B6 I ARl 1136 

lte ~: Mater ial L.bor MATL. I 
No. : ITEM TITLE Un it . No . . Unit , Cost : Total , No. : Uni t : Total : Craft : : Total : LABOR , , , , 

Meas. : Uni ts : Cost , Basis : ~t K$ , Units : Hr s. : Hours , Cod, , IIHr :L.bor ~l : TOTAL I , , , , 
----------------------------.------- -- --._-----------------------------------------------------------------------------------------------

1 SCOPE IOONHl 4CH RK MT EA 
1 S CH WAVEF ORM RECORDER EA 
J 10 PEN PLOT TER EA 
4 CHART PAPER AND PENS EA 
5 SIG DISTRIBU TION CHAS EA 
6 WIRE CK SIG DIST CHASS 
7 INSTALL SI6 DIST CHASS 
B INSTALL WAVEFORN REC 
9 PGMBLE CONTROLLER . EA 

10 INSTALL PSMBLE CTlER 
II WIRE CK PGM BLE CT LR 
12 PAINT SIG DIST CHASS 
13 SI LKSCRN 516 DIST CHASS 
14 SYS TEM ' WIRE CHECK 
15 FRED. METER EA 
16 

LABOR SUMMARY 
: Craft : Tot.1 : Tot.1 : 
: Code : Hours : Ldbor K$: 

ES 
EI 
EM 
MS 

SUM 

Section V 

16. 0 
336 .0 
132.0 

4. 0 

488.0 

0. 407 
8.551 
3.359 
0.134 

12 .452 

, 1920.00 AB5 • 
I 22900 .00 AB5 
I 2786. 00 AB5 
1 169.00 A85 
1 1000.00 EU 

I 9365 . 00 va 

500.00 EU 

3.B40 0.0 0.000 3.B40 
12. 900 0.0 0.000 22 .900 
2.786 0.0 0.000 2.7B6 
0. 169 0.0 0. 000 0. 169 
1. 000 100 160 .0 EI 25. 45 4.072 5.072 
0.000 16 16.0 EN 25.45 0.407 0.407 
0.000 32 32. 0 El 25 .15 0.814 0.B14 
0.000 24 14 .0 EI 25 .15 0.611 0.611 
9.365 0.0 0.000 9.365 
0.000 120 120.0 EI 25 . 45 3.054 3.054 
o. oeo 32 32.0 EN 25.45 0.814 O.B 14 
0.000 4 4.0 MS 33 .50 O. 134 0. 134 
0.000 16 16. 0 ES 25.45 0.407 0.407 
0.000 BO BO.O EM 25.45 1.036 2.036 
0.500 4 4.0 EN 25.45 0. 102 0.602 
0.000 0.0 0. 000 !) ,OOI) 

- -------- --------- _.----. -----------
40.560 4BB. O 12.451 5.3.012 
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BEVATRON UPGRADE 

Cost Esti •• t, D,t.ils 

~ajor Component/Subcolponent: WBS : Date 1 Version] NA~E lFILENA"E: NOT E S 

COOLING SYSm 1.1. \, 3. 7 11I15IB. 1 DH 0137 FREON SYSm 

Itell] Itaterial L.bor ~ATL. & 
No. : ITE~ TITLE Unit . No. . Unit : Cost : Total : No • • Unit : Total : Craft · : Tot.l : LABOR . . • · "£las. : Units : Cost : Basi 5 : Mt K$. : Units: Hrs. : Hours . Cod, · IIHr :L.bor K!: TOTAL I . • 

--------------------------------------------------------------.------------------------.-_.----------------------------------------------
1 F-113 PU~P, SO SP~ EA 
2 SURGE TANK EA 
3 LEVEL GUAGE EA 
4 CATCH FILTER DRYER EA 
5 HEAT EXCHANSER EA 
• KUNO FILTER EA 
7 TEMP GUAGES EA 
B TE~P SNITCH EA 
9 PRESSURE SUAGES EA 

10 FLOW SWITCHES EA 
11 FLOW BLOCK EA 
12 SUPPORT STAND MIL EA 
13 UNIT ASSEMBLY EA 
14 WIRING EA 
15 CHILLER EA 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

PT 
PE 

SUM 

Section V 

1.0.0 
24.0 

194.0 

5.072 
0.B22 

5.B94 

2 990.00 A17 
1 1127. DO Aa2 
1 135.00 Aa2 
1 22 •• 00 Aa2 
I 3423.00 EU 
1 4BO.00 A17 
4 275.00 CP 
2 112.00 Aa2 
4 11.00 CP 
2 270.00 AB4 
2 34.00 EU 

1100.00 EU 
2200. DO EU 
250.00 EU 

2200.00 EU 

\, 9BD 0.0 0.000 1.9BO 
\, 127 0.0 0.000 \, 127 
0.135 0.0 0.000 0.135 
0.22. 0.0 0.000 0.226 
3.423 0.0 0.000 3.423 
0.4BO 0.0 0.000 0.4BO 
1. 100 0.0 0.000 1.100 
0.224 0.0 0.000 0.224 
0.044 0.0 0.000 0.044 
0.540 0.0 0.000 0.540 
O.O.B 0.0 0.000 0.06B 
\, 100 0.0 0.000 1.100 
2.200 1.0 100.0 PT 3 \, 70 5. 072 7.272 
0.250 24 24.0 PE 34.25 0.B22 1.072 
2.200 0.0 0.000 2.200 

--_.----- --------- ------------------
15.097 IB4.0 5.B94 20 .991 
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BEVATRON UPGRADE 

Cost Est i •• t. D.t.ils 

Ma jor Coaponent /Subcoaponent ! : Date : Version: NAME !FILENA"E: NOT E S 

ASSEMBLY AN D TEST I. I. U.S 1I115/S6 I ART Il3S 

I tell: Mat.ri.1 Labar HATL . \ 
No. : ITEM TlTLE Unit [ No . • Unit , Cost : Total , No. , Un it : Total : Craft • : Total [ LABOR • 

, , , . 
"eas. : Uni ts : Cost [ Basi 5 [ Mt KI , Units: Hr s. : Hours [ Cod. , IIHr [Labor KI[ TOTAL I , , 

------ -- ---- -----------------------------------------------------------------------------------------------------------------------------
[ POSITION EQUIP RACKS 0.000 16 16. 0 HT 22 .10 0.360 f). 3M 
2 CON N BLOG POWER EA BB.20 CP 0.353 40 40.0 PE 34. 25 1. 370 1.123 
1 ilRE CHECK PWR 0.000 I 4. 0 EM 25.45 0.102 0.102 
I INTRA CHASSIS CABLES EA 1 250.00 EU 0.250 61 64.0 EI 25.15 1. 629 1. 879 
5 CO NNECT COOLING PT EA I 300 .00 EU 0.300 I 240 210. 0 PT 31.70 7.60B 7.90B 

C EI EA I 250.00 EU 0.250 I BO BO.O EI 25.15 2.036 2.2B6 
C PE EA I 100. 00 EU 0.100 I 24 24. 0 PE 34.25 0.B22 0.922 

6 COPPER BUSS 5' SO I 20' EA 2 920 .15 CP 1. B40 2 12 24.0 HS 33 .50 0.B04 2.644 
C 0.000 1 B 8.0 HT 22.50 O.IBO O.IBO 
C 0.000 I B B. O E1 25 .45 0.204 0.204 

7 i lRE CHECK CABLING 0.000 I 21 24.0 EM 25.15 0.611 0.6 11 
B TEST \ DEBUG SYSTEH 0.000 I IBO 480.0 EM 25.15 12.216 12 .216 

C MODIf ICAT lOllS 0.000 I 120 120 .0 EI 25.45 3.054 3. 054 
9 DISASSEMBLE fO R SHIPMT 0.000 1 BO BO .O EI 25.15 2.036 2 . 03,~ 

C 0.000 1 160 160.0 MT 22.10 1.600 3.600 
C 0.000 40 40.0 EM 25.15 1. Oi8 1. 01 8 

10 TEST fERRITES EA 100,00 EU 0. 100 1040 1010.0 EM 25.45 26.16B n .SbS 
C EA 100.00 EU 0.300 240 210.0 E1 25. 15 6.IOB 6.4 0B 
C EA 100.00 EU 0.300 BO 80.0 MS 33.50 2.6BO 2.980 

--------- -- - ----- - ----------------.-
1.793 2772 .0 72. 905 76. 698 

LABOR SUMMAR'! 
: Craft : Total : Total : 
: Code : Hours : Laber Kt : 

[ 1 592.0 15 .066 
EN I'BB .O 1(' .415 
MS 101.0 1.4B ~ 

NT 184.0 ~.140 

?T 240.0 7.beB 
PE 64.0 2.1 92 

IU" 2772.0 72 . 905 
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BEVATRON UPGRAOE 

Cost Est i •• t, O,t.ils 

~ajor COQPonent /Su bcolponent: WBS : Date : Version: NA"E :FIlENA"E: NO T E S 

HlSTALLATION 1.1.1.3.9 1I241B7 2 ART 1139 

Itea: M.teri .1 L.bor MATL. ! 
No. : lTEH TITlE Unit : No . , Unit , Cos t : Total 

, No. , Unit : To t.1 : Craft , : Total : LABOR , , , , , 
"eas. : Units : Cost : Basis : "t K$ 

, 
Uni ts .: Hrs. : Hours , Cod, , I/Hr :L,bor KI: TOTAL I , , , 

------------------------------------------------------------------------------------------------------._---------------------------------
: POSlTlON CAVITY EA 150.00 EU 0.:50 I 16 16.0 RG 31. 20 0.199 0.649 
2 rosmml BIAS SYSm EA 100 .00 EU 0. 100 I 16 16. 0 RG 31. 20 0.499 0. 599 

C CONNECT BUSS BARS 0.000 2 4 B.O PE 34.25 0.274 0. 274 
C CONNECT BLDG PNR EA 75 .00 EU 0.075 I B B.O PE 34 .25 0. 274 0.349 
C CONN CONTROL CABL ING EA 75. 00 EU 0.075 I 32 32.0 PE 34 .15 1. 096 1. 171 
C fAB CABLE TRAYS EA 2 600.00 EU 1. 200 2 20 40.0 MS .33 . 50 1. 340 2. 540 
C INSTALL CABLE TRAYS EA 2 75. 00 EU 0.150 32 32.0 PE 34.25 1. 096 1.246 

3 POSTIT I0N FINAL AMP EA 100.00 EU 0.1 00 16 16.0 RG 31.20 0.499 0.599 
C CONNECT BLDG POIER EA 75.00 EU 0.075 B B.O PE 34 .25 0.274 0.349 
C CONN CTL I RF CABLE EA 150 .00 EU 0.1 50 24 24.0 PE 34 .25 0.821 0.972 

4 POSITION HV P.S. EA 100. 00 EU O. IOD 16 16 .0 RS 31.10 0.499 0.599 
C CONNECT BLDG PONER EA 75 .00 EU 0.075 B B.O PE 34.15 0.274 0. 349 
C CONN CTL I H. V. CABLE EA 150.00 EU 0.150 16 16.0 PE 34 .15 0.548 0.698 

5 POSIT ION LL RF I INSTR EA 100 .00 EU 0.100 16 16.0 RS 31.20 0.499 0. 599 
C cmlll CDNTROL CABLE EA 100 .00 EU 0.100 32 32.0 PE 34.25 1. 096 1. 196 

6 COOLING SYS PPL EA 350.00 EU 0. 350 64 64 .0 PPl 34.15 2.192 2.542 
C MT EA 150.00 EU 0. 150 72 72 .0 HT 21.50 1.620 1.770 
C PE EA 150.00 EU 0. 150 32 32.0 PE 34.15 1. 096 1. 246 
C RS EA 0.000 24 14 .0 RG 31.10 0.749 0.149 

--------- ------ --- ------------------
3.150 480.0 15.247 18.497 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : labor KS: 

MS 40 .0 1. 340 
HI 71.0 l.b20 
PE 100 .0 6.850 
PPL 64.0 1. \91 
RS 104.<) 3.245 

SUM 480.0 15.147 
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BEVATRON UPGRAD E 

Cost Esti.ate Details 

"ajor Co,",ponentlSubco,ponent: iBS : Date : Version: NAltE :FILENAItE: NOT E S 

DIPOLE MSflET POWER SUPPLY 1.1.1.4.1.1 I /S/ 87 6 FRIAS "1411 DIPOLE "AGNEr POWER SUPPLIES - COST ESmm. 

Ite,,: labor HATl. I 
No. : ITE" TITLE Unit : No. : Unit : Cast : Total : No. : Unit : Total : Craft: : Tota.l : LABOR 

/'leas. : Units: Cost : Basis: tit K$ : Units: Hrs . : Hours : Code : S/Hr :labor KS: TOTAL $ 

DPSI-8 SCR P.S .-1600V/I200A EA 8 7S000 .00 VQ 600 .000 0.0 0.000 600 .000 
DPSCO" SCR P.S.-CO"BINATIOII EA 4 99000. 00 VQ 396.000 0.0 0.000 396. 000 
DPSCO" IIOOV/SOI)V @ 1200A EA 4 76000.00 Vi 304.000 0.0 0.000 304.000 

--------- --------- .-.---------------
1300.000 0.0 0.000 I.JOO . OOO 

lABOR SU"~ARt 
: Craft : Total : Total : 
: Code : Hours : labor K$: 

0.0 0.000 
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BEVATRON UPGRADE 

Cost Esti •• te Det.ils 

~ajor Component /Subcolponent: WBS : Date : Version: NAME tFIlENAME: NOT E S 

DIPOLE CONTROL 1.1. 1.4 .1. 2 1116/B7 2 FRIAS "1412 CONTROL OF DIPOLE P.S •• 1MB MODS) 

Itenl M.teri.1 L.bor MATL . I 
110. : ITEM TITLE Uni t : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

~ea5, : Units: Cost : Basis:"t K$ : Uni ts: Hrs. : Hours : Code : $/Hr :labor KS: TOTAL $ 

0.000 0.0 0.000 0. 000 
1 TRANSDUC TDRS EA 3 5000 .00 YQ 15.000 0.0 0.000 15 .000 
2 FEEDBACK CHASSIS EA 1 5000.00 EU 5.000 0.0 0.000 5.000 
3 SEN VOLT REG CHASSIS EA 1 5000 .00 EU 5.000 0.0 0.000 5.000 
4 TORSION "011 CHASSIS EA 1 5000.00 EU 5. 000 0.0 0.000 5. 00f) 
5 NEN VAC FLO BKR EA 6000.00 VQ 6.000 0.0 0.000 6.000 

~-------- --------. -------------._---
36.000 0.0 0. 000 36. 000 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labar K:S: 

0.0 0.000 
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BEVATRON UPGRADE 

Cost Esti.ate Details 

Major Co~ponent/Subcolpanentl iBS NOT E 5 

INSTALL DIPOLE P.S·S. 1.1.1.4.1.3 1I24/B7 4 FRIAS "1413 INSTALL/CONNECT DIPOLE POWER SUPPLIES. 

Ite!ll: Material Labor MATL. ~ 

No. : ITEN TITLE Unit I No. I Unit . Cost : Total . No • , Unit : Total : Craft , I Total I LABOR , , , , 
fleas. I Units: Cost I Basis I Mt K$ 

, Uni ts : Hrs. : Hours I Code , I/Hr ILabor KII TOTAL I , , 
-------------------------------------------------------------------------------------------.-----------_.-.------------------------------

1 SEPARATE LEAD CABLES 
2 CUT BUSSES/REM COMP 
3 INSTALL UNISTRUT FT 
4 INSTALL VACUUM BKR EA 
5 INSTALL 350 MCM FT 
b LUG I CONNECT 350 MCM 
7 INSTALL DIPOLE P.S·S. 
B FAB DIPOLE LUGS EA 
9 MODIFY POT HD. HSE . EA 

10 CUT 1750 MCM TO FIT 
11 INSTALL UNISTRUT FT 
12 lUG & CONNECT 1750 ,~CM 

13 INSTALL UNIS TRUT IDC) FT 
)4 CUT 1750 TO FIT IDC) 
15 LUG I CmlNECT 1750 IDC) 

LABOR SUMMARY 
: Cr aft : Tohl : Total : 
: Code : Hours : Labor K$: 

MS 
PE 
R6 

SUM 

Section V 

192.0 
1272.0 
192.0 

Ib5b.0 

b.432 
43.566 
5.990 

55.988 

0.000 
0.000 

400 2.50 EU 1.000 
4 bOOO.OO Vi 24.000 

2000 2.BO Vi 5.bOO 
0.000 
0.000 

9b bO.OO EU 5.7bO 
4 2000.00 EU B.OOO 

0.000 
1400 2.50 EU 3.500 

0.000 
bOO 2.50 EU 1.500 

0.000 
0.000 

---------
49.3bO 
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12 B 9b.0 PE 34.25 3.2BB 3.2BB 
12 Ib 192.0 PE 34.25 b.57b b.57b 
40 2 BO.O PE 34.25 1.740 3.740 
4 32 12B.0 PE 34.25 4.3B4 2B.3B4 

24 4 9b.0 PE 34.25 3.2BB B.88B 
4B 1 4B.0 PE 34.25 I.b44 l.b44 
12 Ib 192.0 RG 31.20 5.990 5.990 
9b 2 191.0 MS 33.50 6.432 12 .191 
4 BO 320.0 PE 34.25 10.9bO IB.9bO 

12 4 4B.0 PE 34.25 1. b44 1. 644 
12 2 24.0 PE 34.25 0,822 4.322 
12 2 24.0 PE 34.15 O.B22 O. B22 
12 4 4B.0 PE 34 .25 l.b44 3. 144 
12 2 24.0 PE 34.25 O.B22 0.822 
3b 4 144.0 PE 34.25 4.932 4.932 

--------- ------------------
Ib5b.0 55.98B 105.348 



BEVATRON UPGRADE 

Cost Esti.at, D,t.ils 

N.jor CO'pon,nt /Subco'pon,nt: i8S : Date : Version: NAME iFILENMIEI NOT E 5 

DIPOLE P.S . TESTING 1.1. I. 4.1. 4 1/ 13 /87 I FRIAS M14I4 DIPOLE P.S. TESTS. 

ltell: labor MATl. I 
No . : 1m TITLE Uni t : No. : Uni t : Cost : Total : No. : Uni t : Total : Craft: : Total : LA BOR 

l1eas. : Units: Cost : Basis: I1t K$ : Units: Hrs. : Hours : Code : S/Hr :labor K$ : TOTAL $ 

1 CO!ISTR UC T TEST UNIT 
1 CONNECT TEST UNITS 
3 WIRE CHECK I TEST 
4 DISCOIIiIECT TEST UNITS 

lABOR SUMARY 
: Craft : Total : Total : 
: Cede : Hours : Labor K$: 

EM 
PE 

SUM 

Section V 

480.0 
320.0 

800.0 

11.11. 
10.9.0 

13.176 

0.000 
0.000 11 
0.000 11 
0.000 11 

---------
0. 000 
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80 80.0 PE 34. 25 2.740 2. 740 
1. 191.0 PE 34 .15 un 6.m 
40 480 .0 EM 15.45 12.11. 12.11 6 
4 18. 0 PE 34.15 I. 644 I. 644 

--------- ------------------
800.0 13. I7b 13.176 



BEVATRON UPGRADE 

Cost Esti •• t, O,t.ils 

Major COlponent /SubcoJponent: NBS : Date : Version: NAME :FIlENA"E l NOT E S 

QUADRUPOLE MAGNETS/P.S . 1.1.1.4.2.1 1I5/B6 4 FRIAS MI421 QUAD MAGNETS POWER SUPPLIES - COST ESTIMATE . 

Itell: Materi al Labor 
110.: ITEM TITLE Uni t : No. : Uni t : Cost : Total : No. : Unit : Tota l : Craft : 

HAT L. ; 
: Tot.1 : LABOR 

!'leas , : Units: Cost : Basi s :!'It KS : Units : Hrs. : Hours : Code : $/Hr :Labor KS: TOTAL $ 

QPSI-4 SCR P.S. - 1250V/500A EA 4 55000.00 VQ 220.000 0.0 0.000 220 .000 
, PSCOH SCR P.S.-COHB INATlOfl EA 4 99000.00 VQ 396.000 0.0 0.000 396.000 
iPSCCM 750/500 @ 500A EA 4 21000.00 Vi B4.000 0.0 0.000 B4.000 

--- - ----- --------- ------------------
700 .000 0.0 0.000 700 .000 

LA BOR SUHMARY 
: Craft : Tohl : Tohl : 
: Cede : Hours : l abor K$: 

0.0 0.000 
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BEVATRON UPSRADE 

Cost Esti.ate Details 

~ajor Cosponent/SubcoJponent: WSS : Date : Version: NA~E :FIlENAME: NOT E 5 

QUADRUPOLE CONTROL 1.1.1.4.2.2 1I16/86 3 FRIAS MI422 CONTROL OF QUAD P.S •• 1MB MOOSI 

Ite«l : Laber MATL. ~ 

No. : I m TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 
Keas.: Units: Cost : Basis:"t K$ : Units: Hrs. : Hours : Code : $/Hr :Labor KS: TOTAL $ 

0.000 0. 0 0.000 0.000 
I TRANSDUCTORS EA 3 5000.00 VQ 15.000 0. 0 0. 000 15. 000 
2 FEEDBACK CHASSIS EA 5000.00 EU 5.000 0. 0 0.000 5.000 
3 SEN VOLT REB CHASSIS EA 5000.00 EU 5.000 0.0 0.000 5. 000 
4 TORSION MON CHASSIS EA 5000. 00 EU 5.000 0.0 0.000 5. 000 
5 NEW FIELD BREAKER. EA 6000.00 VQ 6. 000 0.0 0.000 6. 000 

--------- --------- ----------------- -
36.000 0.0 0.000 36. 000 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

SUM 0.0 0.000 

Section V Page 67 



BEYATRON UP6RADE 

Cost Esti •• t, D,tails 

Major CORp on ~nt/SubcOlpon ent: WBS : Date : Version : NA"E lFILENAHE: NOT E S 

INSTALL ~UAD P.S·S . 1.1 . 1.4.2.3 1I24/B7 4 FRIAS ~ 1 423 INSTALL/CONNECT ~UAD POWER SUPPLIES . 

Ite ll : l'lateri al L. bor mL.1 
No . : 1m TITLE Uni t . No . • Unit . Cost : Total • No . • Unit : Tot.I : Craft . : Total : LABOR , , , , , , 

Meas. : Uni ts : Cost , Basis : ~t KI , 
Uni ts : Hrs. : Hours , Cod, , IIHr :L.bor KI: TOTAL I . • , , 

-~------------ -- -- - - ---- - --- ----- --------------- ------ ---- -- - ------- --- --- - - -------- ------ -- -----._--- ------.------ -- ------ - -------- -----

1 SEPARATE LEAD CABLES 
2 CUT BUSSES/RE~ CO~P 
3 INSTALL UNISTRUT FT 
4 INSTALL YACUUM BKR EA 
5 INSTALL 350 ~C" FT 
6 LUG I CONNECT 350 MC~ 
7 INSTALL QUAD P.S·S . 
B FAB aUAD LUGS EA 
9 NODIFY POT HD. HSE . EA 

10 CUT 1750 MC M TO FI T 
11 INST ALL UNISTRUT FT 
12 LuG I CONIIECT 1750 MCN 
13 IN STALL UNISTRUT IDC) FT 
14 CUT 350 MC~ fIT fT 
15 LUG I CONNECT 350 MCM 

LABOR SUMMA RY 
: Craft : Total : Total : 
: Code : Hours : labor U : 

~s 

PE 
RG 

su ~ 

Section V 

176. 0 
I1B4.0 

12B .O 

14BB.0 

5.B96 
40.552 
3.994 

50.442 

0.000 
0.000 

400 2.50 EU 1.000 
4 6000.00 ya 24 .000 

2000 2.80 VO 5.600 
0.000 
0.000 

8B 60.00 EU 5.2BO 
4 2000.00 EU B.OOO 

0.000 
1400 2.50 EU 3.500 

0.000 
600 2.50 EU 1. 500 
bOO 2.BO EU 1. 680 

0.000 
---------

50.560 
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12 B 96 .0 PE ·34 . 25 3.2B8 3.2BB 
12 16 192.0 PE 34.25 6.576 6.576 
40 2 80 .0 PE 34.25 2.740 3.740 
4 32 12B.0 PE 34.25 4.384 28. 384 

24 4 96 .0 PE 34 .25 3.28B 8. 88B 
48 1 4B. 0 PE 34.25 1. 644 1. 644 
B 16 128.0 RG 31. 20 3.994 3.994 

BB 2 176.0 MS 33. 50 5.896 11. 176 
4 BO 320.0 PE 34. 25 10 .960 18.960 
8 4 32. 0 PE 34.25 1.096 1. 096 
8 2 16.0 PE 34.25 0.548 4.0'8 
8 2 16.0 PE 34.25 0.548 0.548 
8 4 32.0 PE 34 .25 1.0% 2.596 

32 2 64.0 PE 34.25 2.192 3.872 
64 I 64.0 PE 34 .25 1.192 2. 192 

--------- ------------------
14BB.O 50.442 101 .002 



"ajar Coaponent/SubcD~ponent: 

QUAD P.S . TESTING 

Ibm: 
No. : ITE~ TlTLE 

BEVATRON UPGRAOE 

Cost Esti •• t. D.t.ils 

: Date : Version: NA"E :FIlENA~E: NOT E S 

1.1.1.4.2.4 IIIlIB7 I FRIAS M142! QUADRUPOLE P.S. TESTS. 

Mat.ri.1 L.bor 
Unit : No. : Unit : Cost : Total : No. : Unit : Total : CraH : 

MATL. & 
: Tot.1 : LABOR 

"eas. : Units: Cost : Basis: In Kl : Units: Hrs. : Hours : Code : SlHr :Libor K$: TOTAL $ 

I CONSTRUCT TEST um 
2 CONNECT TEST UNITS 
3 WTRE CHECK I TEST 
I DISCONIIECT TEST UNITS 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : labor KS: 

EM 
PE 

SUM 

Section V 

320.0 
240.0 

5bO.0 

8.144 
8.220 

Ib.364 

0.000 I 
0.000 B 
0.000 8 
0.000 8 

--~-~----

0.000 
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BO BO.O PE 34.25 2.740 2.740 
16 128.0 PE 34.25 4.3B4 4.384 
40 320.0 EM 25.45 8.141 8.144 
1 32 .0 PE 31.25 1.096 1. 096 

--------- ------------------
560.0 16.364 16.364 



BEVATRON UPGRADE 

Cost Esti.ate Details 

Najcr COlponent /Subcolponent: iBS : Date : Version: NAME :FilENAI1E: N D T E 5 

BACK LEG iINDING P.S. ·S 1.1.1.4.3.1 I/B/87 I DRE K1131 1 DUAL P5 & 11 ACTUATORS 

I tell: l1 aterial Labor NATL. ~ 

110. : ITEN TITLE Unit : No. : Unit : Cost : Total : No . : Unit : Total : Craft: : Total : LABOR 
"east : Units: Cost : Basis:"t KS : Units: Hrs. : Hours : Code : t/Hr :Labor Kt: TOTAL $ 

I DUAL lOV-IOOOA PS EA 
1 P.S. TEST SET UP 
3 P.S. TEST SET UP 
4 P.5. TEST SET UP 
5 TEST 
6 Ol-POLAR ACTUATOR EA 
7 BI-POLAR IOUCTOR 200A EA 
B I1ISPECT ABDVE ITENS 
9 HIlLK CHASS IS EA 

10 IIIlLK CHASSIS-PAINT 
11 INTLK CHASS1S-SCREEN 
12 XISTOR DRI VER CHASSIS EA 
13 XI STDR DRVR CHASS-PAINT 
II XIST OR DRVR CHASS-SCREEN 
15 XISTDR DR VR CHASS-P.C .. BDS 
16 XISTDR BUFFER CHASS EA 
17 XISTDR BFFR CHASS- PAINT 
18 XI STDR BFFR CHASS -S CREEN 
19 X1STOR BFFR tHASS-P.C. BDS 
20 ASSENBLE SINGL E RACK EA 
21 PAINT RACK 
22 ASSENBLE ~ WIRE EA 
23 WI RE CHECK CHASS IS 
21 ~ I RE CHECK ASSEMBLY 

LA BOR SUI,NARY 
: Craft : Total : Tota l : 
: Code : Hours : Labor KS: 

is 50~ . O 12.827 
EI 4064.0 103.419 
E~ 51b.O 14 .659 
NS I6B.D S.b2S 
PT B. O 0.254 
------------------------------
SUN 5320.0 \)6.796 

Section V 

1 .JOOOO.OO EU 

12 26000.00 EU 
12 1200.00 EU 

12 BOO.OO EU 

12 400.00 EU 

12 400.00 EU 

12 900.00 EU 

12 500.00 EU 

30 .000 
0.000 
0.000 
0.000 
0.000 

312.000 
14.400 
0.000 
9.600 
0.000 
0.000 
4. BOO 
0.000 
0.000 
0.000 
4.BOO 
0.000 
0. 000 
0. 000 

10.BOO 
0.000 
6. 000 
0.000 
0.000 

392.400 
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4 
4 
4 
4 

28 
12 
12 
12 
12 
12 
12 
4B 
12 
12 
12 
24 
12 
12 
12 
36 
12 

B 
B 
2 

24 

4 
60 
2 
1 

BO 
2 
1 
6 

BO 
2 
1 
6 

16 
B 

100 
4 

16 

0.0 
32 .0 EN 
32 .0 EI 
B.O PT 

96. 0 EN 
0.0 
0.0 

112 .0 EN 
720 .0 El 
14.0 "5 
24.0 ES 

960 .0 El 
24 .0 MS 
24.0 ES 

2BB.0 ES 
960.0 El 
24. 0 NS 
24.0 ES 

144.0 ES 
192. 0 El 
96 .0 "5 

1200.0 EI 
144.0 EN 
192 .0 EN 

5.l2O. I) 

25.45 
25.45 
31. 70 
25.45 

25 . 45 
25. 45 
33 .50 
25. 45 
25 .45 
33 .50 
25.45 
25 . 45 
25.45 
33 .50 
25.45 
25 .45 
25.45 
33.50 
25 . 45 
25.45 
25. ~5 

0.000 
0.814 
0.814 
0.254 
2.m 
0.000 
0.000 
2.B50 

IB.324 
O. e04 
0.611 

21.432 
O. B04 
0.611 
7.330 

24.432 
0.804 
0.6 11 
3.b65 
U8b 
3.216 

30 .540 
3.665 
UBb 

30.000 
0.814 
0.81 4 
0.254 
2. 4\3 

312. 000 
14.400 
2.850 

27.924 
0.804 
0.61 1 

29.232 
0.804 
0.61 I 
7.330 

29 .232 
0.804 
0.611 
3.665 

15 .686 
3.2 16 

36 .540 
3. b6S 
!.SB6 

136 . 796 529.1 96 



BEVATRON UP6RAOE 

Cost Esti . ate Details 

~ajor Component/Subcomp onent: iBS : Date : Version: NAME :FILENA~E: NOT E 5 

SKEW QUADS P.S. 1.1.1.4.3.2 12l231B6 lORE KI432 ONE SYSm 
- -~ -------------------------------------------------------------------------------------------------------- - -------- -- ---------------- ---

Ite,,: ~aterial Labor NATL. I 
No. : ITEM TllLE Unit . No. . Unit . Cost : Total . No . : Unit : Total : Craft . : Total : LABOR . . , , , 

Me.1s. 
, Units : Cost , Basi 5 : ~t K$ : Units : Hrs. : Hours : Code : IIHr :Labor Kl: TOTAL $ , , 

------_.-----------.--------------------------------------.------------------------------------------------------------------------------
1 P.S . , 5 KW EA 2 3000 .00 EU 6.000 0.0 0. 000 6. 000 
1 TEST P.S. 0.000 2 4 8.0 EM 15.45 0.204 0.204 
3 MODIFY P.S. EA , 100 .00 EU 0.100 2 40 80.0 EI 15.45 1.036 2.236 , 
I CH ECK IRE-TEST P.S. 0.000 2 6 12.0 EM 25.45 0.305 0.305 
5 Bl-POLAR AC TUATOR EA 19000.00 EU 19.000 0.0 0.000 19.000 
6 BI-POLAR lOUCTOR EA 1200.00 EU 1.100 0.0 0.000 1. 200 
7 CB I CO NTACT OR PNL EA 250.00 EU 0.150 40 40.0 EI 25.45 1. 018 1.268 
8 CB I CONT. PNL -PAlill 0.000 2 2.0 MS 33.50 0.067 0.067 
9 C8 ! CONT. PNL -SCREEII 0.000 4 4.0 ES 25.45 0.101 0. 102 

10 COIITROl ! INTLK CHASS EA I 1000.00 EU 1. 000 80 80.0 EI 25.45 2, 03 b 3.036 
II CTL I INTlK CHASS-PAINT 0.000 1 2.0 MS 33.50 0.067 0.067 
11 eTl I IiIlLK CHASS -SCREEN 0.000 4 4.0 ES 25.45 0.1 02 0.102 
13 XISTOR ORIVER CH ASSIS EA 400 .00 EU 0.400 80 80.0 EI 25.45 2.036 2. 436 
14 XI STOR DRVR CHASS-PAI NT 0.000 1 2.0 MS 33.50 0. 067 0. 1)67 
15 XISTDR ORVR CHASS-SCREEN 0.000 4 4.0 ES 25.45 0.101 0.1 02 
16 XlST OR ORVR CHASS-P.C. BOS 0.000 4 6 14.0 ES 25 .45 0.611 0.611 
17 XISTR BUFFER CHASS EA 400.00 EU 0. 400 I 80 80.0 EI 25.45 2.036 1.436 
18 XISTR BUFF CHASS-PAINT 0.000 I 2 2.0 HS 33.50 0.067 0.067 
19 lISTR BU FF CHASS-SCREEN 0.000 I 4 4.0 ES 25.45 0.11)2 0. 102 
20 XISTR BUFF CHASS-PC BDS 0.000 1 6 12.0 ES 25.45 0.305 0.305 
21 ASSEMBLE DOUBLE RACK EA 1100.00 EU 1.100 I 16 16.0 EI 25. 45 0. 407 1.507 
22 PAIN T RACK 0.000 I 8 8.0 MS 33.50 0.268 0. 268 
13 ASSEMBLE \ lIRE EA 500.00 EU 0. 500 I 100 100.0 EI 25.45 2.545 3.045 
2\ WIRE CHECK CHASSIS 0.000 3 4 12. 0 EM 25. 45 0.305 0.305 
25 WIRE CHECK ASSEMBLY 0.000 I 16 16. 0 EM 25.45 0.407 0.407 

--------- --------- -------.----------
30 .050 591.0 15.195 45.245 

lABOR SUMHARf 
: ~r aft : ToLil : Total : 
: Code : Hours : Ldbar K$: 

[S 51.0 I. 323 
Ei m.o 12.114 
EM 4B.0 1. 222 
HS 16.0 0.536 
---------- --------------------
SU~ 592.0 15.195 
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BEVATRON UPGRADE 

"ajar COlponent/SubcOlponent: WBS : Oate : Versi on: NAME :FILENA"E: NOT E S 
-----------------------------------------------------.. ----------------------------------------------------------------------------------
SEXTUPOLE PS 1.1. 1.4.3.3 I120/ B7 2 DRE KI433 SI I SV SEITUPOLES 
-----------------------------------------------------------------------------------------------------------------------------------------

lte ll : Material Labor MATL. ~ 

No. : 1m TITLE Unit , 
~Io. 

, Unit , Cost : Total , No. , Unit : Total : Craft , : Total : LABOR , , , , , , 
"ease 

, Uni ts : Cost , 
Basis: "t K$ 

, Uni ts : Hrs", : Hours : Code : IIHr :Labor KI: TOTAL I , , , 
-------------- ---------------------------------------------------------------- ---------------------------------------- -------------------

I PS 250V-600A EA 
2 PS TEST SET-UP 
3 PS TE ST SET-UP 
4 PS TEST SET-UP 
5 PS TEST 
6 ACTUATOR EA 
7 IDUC TOR EA 
8 CTL ~ INTLK CHASSIS EA 
9 CTL ~ INTlK CH-PAINT 

10 CTl I INTLK CH-SCREEN 
11 SCR CO NT ROL EA 
12 SCR CONTROL-PAINT 
13 SCR CONTROL-SCREEN 
14 SCR CONTROL-PC 8DS 
15 XISTOR DR IVER CHASSIS EA 
16 XISTR DR VR CHASS-PAINT 
17 IISTR ORVR CHASS-SCREEN 
IB IISTR DRVR CHASS-PC BaS 
19 liSTR BUFF CHA SSI S EA 
20 XISTR BUFF CHASS-PAINT 
21 IISTR BUFF CHASS-SCREEN 
22 XiSTR BUFF CHASS-PC 80S 
23 ASSEMBLE SINGLE RACK EA 
24 PAINT SINGLE RACK 
25 ASSEMBLE .\ WI RE EA 
26 ~ I RE CHECK CHASSIS 
27 WIRE CHECK ASSEMBLY 

L",OR SUHMARY 
: Craft : To tal : Total : 
: Code : Hou rs : labor K$: 

ES 
EI 
EH 
HS 
PT 

SUM 
Section V 

112.0 
848.0 
128. 0 
32.0 
8.0 

11 2B. I) 

2.850 
21.582 
3.258 
1. 072 
0.254 

29. 01 5 

2 37500.00 EU 75. 000 
0.000 
0.000 
0.000 
0.000 

2 3B500.00 EU 77 .000 
2 1500. 00 EU 3.000 
2 800 .00 EU 1.600 

0.000 
0.000 

2 400.00 EU 0.800 
0.000 
0.000 
0.000 

2 400. 00 EU 0.800 
0.000 
0.000 
0.000 

2 400.00 EU O.BOO 
0.000 
0.000 
0.000 

2 900 .00 EU 1. BOO 
0.000 

2 500.00 EU 1. 000 
0.000 
0. 000 

------ - --

161.BOO 
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0.1) 0.000 15.000 
2 8 16. 0 E" 25.45 0.407 0.407 
2 8 16. 0 EI 25.45 0.407 0. 407 
2 4 8. 0 PT 31. 70 0.254 0.254 
2 24 48. 0 E" 25.45 1. 222 1.222 

0.0 0.000 77.000 
0.0 0.000 3. 000 

2 80 160.0 EI 25.45 4. 072 5.672 
2 2 4.0 HS 33. 50 0.134 0.1 34 
2 2 4. 0 ES 25. 45 0.102 0.102 
2 60 120.0 EI 25.45 3.054 3.854 
2 2 4.0 MS 33 .50 0.131 0. 134 
2 2 4. 0 ES 25 .4S 0.101 0.102 
6 6 36.0 ES 25.45 0.916 0.916 
2 BO 160.0 EI 25.45 4. 072 4.972 
2 2 4.0 HS .33. SO 0.134 0.134 
2 2 4.0 ES 25. 45 0.102 0.102 
6 6 36.0 ES 25.45 0.916 0.916 
2 BO 160.0 EI 25.45 4. 072 4.872 
2 2 4. 0 "S 33 .50 0. 134 0.134 
2 2 4.0 ES 25.45 0. 101 () . 102 
4 6 24.0 ES 25.45 0.611 0.611 
2 16 32. 0 EI 25 .45 0.814 2.614 
2 8 16 .0 MS 33 .50 0.536 0.536 
2 100 200.0 EI 25.45 5.090 6.09(' 
B 4 32 .0 E" 25.45 0.314 0.B14 
2 16 32 .0 E" 25. 45 0.B1 4 0.B14 

------ - -- ------------------
11 28.0 29 .015 190.B15 



BEVATRON UPGRADE 

Cost Esti.ate Details 

~ajor Co~ponent/Subco.ponent: iBS : Date : Version: NA~E :FtlENA~E: N 0 IE S 

SPEC RING PS-SYST INSTAll 1.1.1.4 .3. 5 1/20/B7 2 DRE K1135 

Ite.: ~ateri.l labor MATl. ! 
No.: ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : : Total : lABOR 

!'leas. : Units: Cost : Basis: !'It K$ : Units: Hrs. : Hours : Code : $/Hr :labor Kl: TOTAL $ 

I 14311 INSTALL PS 
2 14311 INSTAll RACKS 
3 14311 INSTAll ACTUATOR CAB 
4 14311 RIGGING 
5 143 11 MIRE MAG INTlKS EA 
6 14311 CNTl-INTlK CBlS EA 
7 14311 DC CABLING lOT 
8 14311 H20 COOLING EA 
9 14311 SYST mE CHECK 

10 14321 INSTAll RACK 
11 1432 1 RIGGING 
12 14.321 iIRE MAG WTlKS EA 
13 14321 CNTl-nHLK CBlS EA 
II 14321 DC CABLING lOT 
15 14321 H20 COOLING EA 
16 14321 SYST iIRE CHECK 
17 14331 INSTAll RACKS 
IB 14331 RI6GIIIG 
19 14331 WIRE M6 INTlKS EA 
20 14331 CNTl-nHLK CBlS EA 
2 14331 DC CABLI/IS LOT 
2 Iml H20 COOLING EA 
2 14331 SYST ,IRE CH ECK 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hou rs : labar K$: 

[I 140B.0 35.B}! 
EM BO .O 2.036 
MT 56.0 1.260 
PT 30.0 0.951 
PE 3B4.0 13.152 

SU M 195B.0 53.233 

Section V 

IB 100.00 EU 
12 300.00 EU 
1 11320.00 CP 

13 10.00 EU 

2 100.00 EU 
2 300.00 EU 
1 1200.00 CP 
I 10.00 EU 

12 100 . 00 EU 
12 300.00 EU 
1 4350.00 CP 
2 20.00 EU 

0.000 
0.000 
0.000 
0.000 
1. BOO 
3.bOO 

11.320 
0.260 
0.000 
0.000 
0.000 
0.200 
0.600 
1. 200 
0.020 
0.000 
0.000 
0.000 
1.200 
3.bOO 
4.350 
0.040 
0.000 

2B.190 
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1 
12 
12 
25 
19 
12 
1 

I3 
1 
1 
I 
2 
2 
1 
1 
1 
2 
2 

12 
12 

9 
9 
9 
2 

24 
16 

164 
2 

49 
8 
2 

21 
16 
20 
2 

16 
B 
2 

24 
16 

100 
2 

16 

B.O El 
96.0 EI 
96.0 EI 
50.0 MT 

432.0 EI 
192.0 EI 
Ib4.0 PE 
26.0 PT 
4B.0 EM 
B.O EI 
2.0 MT 

49.0 EI 
32.0 EI 
20.0 PE 
2.0 PT 

16.0 EM 
16.0 El 
4.0 MT 

29B.0 EI 
192.0 EI 
200.0 PE 

2.0 PT 
16.0 EM 

195B.O 

25.45 
25.45 
25.45 
22.50 
25.45 
25.45 
34.25 
31. 70 
25.45 
25.45 
22.50 
25.45 
25.45 
34.25 
·31. 70 
25.45 
25.45 
22.50 
25.45 
25.45 
34.25 
31. 70 
25.45 

0.204 
2.443 
2.443 
1. 125 

10.994 
4.89b 
5.b17 
0.924 
1.222 
0.204 
0.045 
1.122 
0.914 
O.b85 
0. 063 
0.407 
0.407 
0.090 
7.330 
U9b 
6.950 
0.063 
0.407 

0.204 
2.443 
2.441 
1.125 

12.794 
9.486 

Ib.937 
1. 094 
1.222 
0.204 
0.045 
1.422 
1.414 
1. 985 
0.083 
0.407 
0.407 
0.090 
9.530 
8.48b 

1 I. 200 
0.10.3 
0.407 

53.233 81.423 



BEVAIRON UPGRADE 

C05t E5ti •• t. 0.t.i15 

n.jor Co,pon.nt /Subco.pon.nt: WBS : Ddte : Version: NA"E :FILENAME: N 0 I E 5 

SPECIAL RINS PS'S-SYSI IESIS 1.1.1.4 .l .6 117/87 lORE K1436 

"ateridl Labor I tell: 
~lo . : !TEN TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

"eas. : Units: Cost : Basis: I'It K$ : Units: Hrs. : Hours : Code : 

1 14311 SYSIE" TESIS 0.000 180 180,0 EM 
2 14321 SYSTEM IESIS 0.000 60 60.0 EM 
3 (433) SYSIE" IESTS 0.000 80 80.0 E" 

0.000 0. 0 
... ------ ---------

0.000 320.0 

LABOR SUMMARY 
: Craft : Totil : Total : 
: Code : Hours : Ldbor KS: 

E" 320.0 8. 144 

SUM 320.0 8.144 
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NAIL. ~ 

: lot.l : LA80R 
I/Hr :L.bor Kl: IOIAL I 

25.45 4, 591 4.581 
25,45 1.527 1. 527 
25.45 2,036 2.036 

0.000 0.000 
------------------

8.1 44 8.144 



BEVATRml UP6RADE 

Cost Esti.ate Details 

~ajor Co~ponent/Subcomponent: WBS : Date : Version: NAME :FILENA"E: NOT E S 

SEPTUM MA6 PS 20V-2750A 1.1.1.4.4.1 12/221Bb I DRE KI441 SAME AS '1.1. 1.4.5.1 

Itell: Material Labor MATL. I 
No. : ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Tohl : Craft: : Total : LABOR 

Keas. : Units: Cost : Basis: Pit K$ : Units: Hrs. : Hours : Code : S/Hr :labor U: TOTAL $ 

I SCR P5 20'l-2750A EA 
1 INSPECTION 
3 TEST SET -UP 
4 
5 
b TEST PS 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

EI 
EN 
FE 
PPL 

SUM 

Section V 

Ib.O 
b4.0 
Ib.O 
4.0 

100.0 

0.407 
l.b2! 
0.54B 
0.137 

2.721 

I 2bOOO.00 EU 2b.000 
0.000 
0.000 
0.000 
0.000 
0.000 

---------
2b.OOO 
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0.0 0.000 2b.00r) 
Ib Ib.O EM 25.45 0.407 0.407 
Ib Ib.O EI 25.45 0.407 0.407 
Ib Ib.O PE 34.15 0.548 0.548 
4 4.0 PPL 34.25 0.137 0.137 

4B 4B.0 EM 25 .45 1. 222 1.222 
--------- ------------------

100.0 2.721 lB .711 



BEYATRON UPGRAOE 

Co, t E, ti •• t. D.t , il, 

~ajar COlponent/SubcOlponent: MBS : Date : Version: HAllE :FIlENA~E: NOT E S 

ELECTROSTATIC INFLECTOR PS 1.1.1.4.4.2 1/5/B7 I DRE KI442 

Itelll: ",t.ri.1 L.bar "ATL, & 
rio . : ITE~ TITLE Uni t : No. : Uni t : Cost : Total : No. : Uni t : Total : Craft: : Total : LABOR 

Pleas.: Units : Cost : Basis: PIt K$ : Units: Hrs . : Hours : Code : SJHr tLabor U: TOTAL $ 
------------------------------------------------------------------------------------------.---.-----------------------------.------------

I HY PS 100KY- I •• EA I 0.00 0,000 0.0 0. 000 0.000 
1 HY GNO RELAY- 120KY EA I IB65. 00 YO I. B65 0.0 0.000 I.Bo5 
3 HY CABLE FT 75 •• 00 YO 0,300 0.0 0.000 0.300 
I HV FEEO- THRU EA I 500. 00 EU 0. 500 0.0 0.000 0.500 
5 IIITLK CHASSIS-FAB EA I 300.00 EU 0,300 80 BO.O EI 25 , IS 2.036 2.336 
6 INTLK CHASSIS-PAINT 0.000 2 2.0 "S 33.50 0,067 0,067 
7 INTLK CHASSIS-SCREEN 0,000 4 4.0 ES 25,15 0.102 0.1 02 
B HV CAGE EA 100.00 EU 0,100 24 24.0 "S 33.50 O,BOI 0.904 
9 ASSE"BLE SINGLE RACK EA 900.00 EU 0.900 16 16 .0 EI 25,45 0,107 I. 307 

10 PAINT RACK 0,000 8 B.O "S 33,50 0,268 !j ,268 
II ASSEMBLE I MIRE EA 150.00 EU 0. 150 40 10.0 EI 25. IS I. 0 IB I. 16B 
12 ASSEmE 0,000 20 20.0 "T 22,50 0,150 0.450 
13 WIRE CHECK ABOVE 0.000 16 16.0 E" 25 . IS 0,407 0.407 

--------- --------- ------------------
4, 115 210.0 5,559 9.674 

LA&OR SUHKARY 
: Cr aft : ToLll : Total : 
: Code : Hours : Labor KS: 

ES I,D 0.1 02 
EI 136. 0 3.161 
E" 16,0 0,407 
"S 31,0 I. m 
"T 20,0 0. 150 

SU~ 210,0 5.559 

Section V Page 76 



Major Co;ponent/Subcolponent: 

SLOW BUMP PS 

Ite01: 
No.: 1m TITLE 

BEVATRON UPGRADE 

Cost Esti.at, D,tails 

iBS : Date : Version: NAtlE :FIlE~JA/'IE: II 0 T E S 

1.1.1.4.4.3 1/20/B7 2 ORE K1443 3 SYSTENS 

M.t,riaI Labor 
Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

MATL. & 
: Total : LABOR 

Meas. : Units: Cost : Basis: Mt K$ : Units: Hrs. : Hours : Code : HHr :labor Kt: TOTAL $ 

I PS 15V-BOOA EA 
2 PS TEST SET-UP 
3 PS TEST SET-UP 
4 PS TEST SET-UP 
5 PS TEST 
b ACTUATOR EA 
7 IDUCTOR EA 
B CNTL-INTLK CHASSIS EA 
9 CNTL-INTLK CHASS-PAINT 

10 CtllL - INTLK CH-SCREEN 
11 DUAL CONMAIIO CHASSIS EA 
12 DL COMMANO CH-PAINT 
13 DL COMMAND CH-SCRWI 
14 DL COMMA NO CR-PC BOS 
15 IISTOR DRIVE CHASSIS EA 
16 IISTOR ORIVE CH-PAINT 
17 IISTOR DRIVE CH-SCREEII 
IB IISTOR DRIVE CH-PC BDS 
19 IISTOR BUFF CHASSIS EA 
20 IISTOR BUFF CH-PAINT 
21 IISTOR BUFF CH-SCREEN 
22 XlSTOR BUFF CH-PC BOS 
23 ASSEMBLE SINGLE RACK EA 
24 PAINT RACK 
25 ASSEMBLE I WIRE EA 
26 , IRE CHECK CHASSIS 
27 iI RE CHECK ASSEMBLY 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor n: 

ES 
EI 
EM 
MS 
PT 

SUM 
Section V 

IB6.0 4.734 
1272.0 32.312 
192.0 4.BB6 
4B.0 LbOB 
12.0 0.3BO 

1710.0 43 .9Bl 

3 10000.00 EU 

3 19000.00 EU 
3 2500.00 EU 
3 BOO.OO EU 

3 400.00 EU 

3 400.00 EU 

3 400.00 EU 

3 900.00 EU 

3 500.00 EU 

30.000 
0.000 
0.000 
0.000 
0.000 

57.000 
7.500 
2.400 
0.000 
0.000 
1. 200 
0.000 
0.000 
0.000 
1.200 
0.000 
0.000 
0.000 
1. 200 
0.000 
0.000 
0.000 
2.700 
0.000 
1.500 
0.000 
0.000 

104.700 
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3 
3 
3 
3 

3 
3 
3 , ., 
3 
3 
9 
3 
3 
3 

12 
3 
3 
3 
6 , ., 
3 
3 

12 
3 

B 
B 
4 

24 

BO 
2 
2 

60 
2 
2 
6 

BO 
1 
2 
6 

80 
2 
1 
6 

16 
8 

100 
4 

16 

0.0 
24.0 EM 
24.0 EI 
12. (\ PT 
72.0 EN 
0.0 
0.0 

240. 0 EI 
6.0 MS 
6.0 ES 

IBO.O EI 
6.0 NS 
6. 0 E5 

54 .0 ES 
240.0 EI 

6.0 "5 
6.0 ES 

72.0 ES 
240.0 EI 

6.0 N5 
6.0 ES 

36. 0 ES 
4B.O EI 
24. 0 MS 

300. 0 EI 
4B. 0 EM 
4B.O EM 

1710.0 

25.45 
25. " 
31. 70 
25.45 

25.45 
33.50 
25.45 
25.45 
33.50 
25.45 
15.45 
15.45 
33.50 
25.45 
25.45 
25 .. 45 
33.50 
25.45 
25.45 
25.45 
·33.50 
25.45 
25.45 
25.45 

0.000 
0.611 
0.611 
0.3BO 
1. B32 
0.000 
0.000 
6.1 08 
0.101 
0.153 
4.581 
0. 201 
0.153 
1. 374 
6.10B 
0.201 
0.153 
1. 832 
6.1 08 
0.201 
0. 153 
1) .916 
1.222 
0.B04 
7.635 
1.222 
1.121 

30. 000 
0.611 
0.611 
0 •. 3BO 
1.832 

57. 000 
7.500 
8.508 
0.201 
0.153 
5.781 
0.201 
0.153 
1. 374 
7.308 
0.201 
0. 153 
1. B32 
7.308 
0.201 
0.153 
0.916 
3. 922 
0.804 
9.135 
1.222 
1.222 

43.981 14B.bBI 



BEVATRON UPGRADE 

Cost Esti •• t , O,t. ils 

Major COlponent/SubcOlponent: MBS : Da te : Version: MAnE :F1LENA"E: NOT E S 

INJ ElEM PS-SYST INSTAll 1.1.1.4.4.4 1120lB7 2 ORE KI444 

I ten: tiaterial l.bor MATl. ! 
No. : ITEM TITLE Unit , 

ti~. 
, Uni t , Cost : Total , No, , Unit : T Dtal : Cr aft , : Total : lABOR , , , , , , 

"eas. : Units: Cost : 8asis : Mt K$ , Units: Hrs. : Hours , Cod, , $IHr :l.bor KI: TOTAL I , , , 
---------------------------------------------------------------------------------------------------------------------.-.-----------------

I 1441) INSTAll PS 0.000 I B B.O £1 25 .15 0. 204 0.204 
2 14411 RIGGING 0.000 I 2 2.0 MT 22.50 0.045 0.045 
3 14111 MI RE MAG INTlKS EA 100.00 EU 0.100 I 24 24.0 EI 25,45 0,611 0.711 
1 14411 CNTl-INTlK C8lS EA I 300.00 EU 0.300 I 16 16.0 EI 25,45 0.407 0.707 
5 14411 DC CASU NG lOT I 10000.00 CP 10.000 I 160 160.0 PE 34.25 5.4BO 15 .4BO 
6 1441 1 H20 COOLING EA I 20,00 EU 0.020 I 2 2.0 PT 31. 70 0.063 0,OB3 
7 14411 SYST MIRE CHECK 0.000 I 8 8.0 EM 25 .45 0.204 0.204 
B 14421 INSTAll RACK 0,000 I B 8,0 EI 25.45 0. 201 0. 204 
9 14421 INSTAll HV CAGE 0.000 I B 8. 0 EI 25.15 0.201 0.204 

10 14421 RIGGING 0.000 2 2 4, 0 MT 22 .50 0.090 0. 090 
II 14121 CNTl-INTlK CalS EA 300 .00 EU 0,300 I 16 16. 0 EI 25.45 0.407 0.707 
12 14421 INSTAll HV CABLE EA 100.00 EU 0,100 0.0 0,000 0.1 00 
13 14421 SYST ~ I RE CHECK 0.000 I B B.O EM 25.45 0,204 0.204 
14 1401 INSTAll PS'S 0,000 3 B 24,0 EI 25.45 0.611 0.61 1 
15 14431 INSTALL RACKS 0. 000 3 B 24 .0 EI 25.45 0.611 0.611 
16 14431 INSTAll ACTUATOR CAB 0,000 3 B 24.0 EI 25.4S 0.611 0.611 
17 1'43) RIGGING 0.000 9 2 18, 0 HT 22 .50 0.405 0.405 
18 14431 MIRE HAG INTlKS EA 3 100 .00 EU 0.300 3 24 72.0 EI 25.45 1. 832 2.132 
19 14431 CNTl-INTlK ms EA 3 300.00 EU 0.900 3 16 48.0 EI 25.45 1.222 2.122 
20 14431 DC CAeLlNG lOT I 97 00 .00 CP 9.700 I 140 140 .0 PE 34.25 4.795 14.495 
21 14431 H20 CODLING EA 6 20.00 EU 0.120 6 2 12. 0 PT 31. 70 0,380 0.500 
22 1443) SYST WIRE CHECK 0.000 I 24 24.0 EM 25.45 0.611 0.611 

-~~-.--~. --------- ------------------
21 .840 650.0 19.199 41.039 

lABOR SUMMARY 
: Cr aft : Total : Total : 
: Code : Hour s : Ldbor n: 

EI 272. 0 6. 922 
EM 10.0 IJJlB 
MT 24.0 0.540 
PT 14.0 0.444 
IE 100.0 10.275 

SUM 650.0 19.199 
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BEVATRON UPGRADE 

Co,t E,ti •• t, D,t.il, 

~ajDr Comp onent /Subc om ponent: iBS : Date : Version: NAME [FILENAME: NOT E S 

INJ ELEMENTS pS' s-sm TESTS I. I. 1.4.4. 5 1171B7 lORE K1115 

I tel'!: Material L.bor MATL. I 
No. : ITEM TITLE Uni t : No. : Uni t : Cost : Total : No. : Uni t : Total : Craft : : Tot.l : LABOR 

Meas. : Units: Cost : Basis: Nt K$ : Uni ts: Hrs. : Hours : Code : $/Hr lLabor K$: TOTAL l 

I 14411 SYS TEM TESTS 0.000 32 32.0 EM 25.45 0.B14 0.814 
2 14421 SYSTEM TESTS 0.000 40 40.1) EM 25.45 I. 018 I. 018 
3 14431 SYSTEM TESTS O . ~OO 120 110.0 EM 25.45 3. 054 3.054 

----- ---- - - ------ - ------------------
0.000 191.0 4.886 4.886 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

EM 191. 0 4.886 

SUM 192.0 4.886 
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BEVATRON UPGRADE 

Cost Esti sate Detail s 

Ma jor COlponent/Subcoepon ent l i BS : Date : Version: NAME :F[lENAME: NOT E S 

THIN SEPTUN NAG PS 20V-2750A 1.1.1.4.5.1 12122/B6 I DRE K1451 SAKE AS 1.1.1.4.4.1 

It •• : Material labor NATl. \ 
No . : !TEN TITlE Unit : No. : Unit : Cast : Total : No. : Unit : Total : Craft : : Total : LABOR 

l1eas. : Units : Cost : Basis : Itt KS : Units: Hrs. : Hours : Code : S/Hr :Labor KS: TOT AL S 

I SCR P. S. 20V-2750A EA 
2 ltISPECTlON 
3 TEST SET -UP 
4 
5 
6 TEST PS 

lABOR SUMNARY 
: Craft : Total : Tota l : 
: Code : Hours : l.lbor KS: 

EI 
EN 
PE 
PPL 

Section V 

16. 0 
61.0 
16. 0 
1. 0 

100.0 

0.107 
1.619 
0.54B 
0.137 

1.711 

I 26000 .00 EU 26 .000 
0.000 
0.000 
0.000 
0.000 
0.000 

---------
26.000 
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0. 0 0. 000 26. 000 
16 16.0 EN 25.45 0.407 0.407 
16 16.0 EI 25 . 15 0.107 0.407 
16 16 .0 PE 34.25 0. 548 0.548 
4 4. 0 PPl 34.25 0.137 0.137 

48 IB. O EN 25.45 1. 122 1.222 
--------- ------------------

100.0 2. 721 18.721 



BEVATRON UP6RAOE 

Cost Esti,ate De tail s 

~aj or COlponent/Subcoaponentl WBS : Date : Version: NAKE lFILENAKE: NOT E S 

THICK SEPT.MA6 PS I2SV-2500A 1. 1. 1.4.5.2 12/311B6 I DRE KI452 

Item: Labor 
110 . : ITEM TITLE Un i t : No. : Uni t : Cost : To tal : No. : Un i t : Total : Craft: : Total : LABOR 

/'leas . : Uni ts: Cost : Basis: Pit K$ : Units : Hrs. : Hours : Code : S/Hr lLabor KS: TOTAL $ 

1 SCR PS 125V-2500A EA 
2 INSPECTION 
3 TEST SET -UP 
4 
5 
6 TEST 

LABOR SU~MARY 

: Craft : Total : Total : 
: Code : Hours : l abor K$: 

EI 
EN 
PE 
PPL 

SU~ 

Sect ion V 

16.0 
64 .0 
16.0 
4.0 

100 .0 

0.407 
1.629 
0. 548 
0. 137 

2. 721 

I B7000 .00 EU B7.000 
0.000 
0.000 
0.000 
0.000 
0.000 

-~.-.-.. ~ 
87.000 
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0.0 0.000 B7 .000 
16 16.0 EM 25.45 0.407 0.407 
16 16.0 EI 25 .45 0.407 0.407 
16 16.0 PE 34.25 0.548 0. 548 
4 4.0 PPL 34 .25 O. 137 0. 137 

4B 48 .0 EM 25.4S 1,222 1.222 
.. ------- ------------------

100 .0 2.721 89.721 



BEVATRON UPGRADE 

Cost Esti.ate Detai ls 

"ajar COlponent/SubcOlponent: NBS : Date : Version: NA"E :FIlENAKE: NOT E S 

ELECTROSTATIC SEPTUM PS 1.1 .1.4.5.3 12I22/B6 lORE Kim 

Itell: "aterial Labor MATL. I 
No. : ITEM TITLE Unit . No . : Unit : Cos t : Total . No. . Uni t : Total : Craft . : Tota l : LABOR . . • . 

Pleas . : Uni ts : Cost , Basis : Mt K$ , Uni ts : Hrs. : Hours , Code , I/Hr :Labo, K$ : TOTAL $ , , , , 
----------------.---------------------------------------------------------------------------------------------------------------------- --

I HV PS 150KV-3 •• EA mo.oo CP 7.190 0.0 0.000 7.190 
2 H'I GND RElAY-200KV EA 6360.00 Vg 6.360 0.0 0.000 6.J6iJ 
J HV FEED-THRU EA 500.00 EU 0.500 0. 0 0.000 0.500 
4 III1LK CHASSIS-FAB EA 300 .00 EU 0.300 100 100.0 EI 25.45 2.545 2.845 
5 INTLK CHASSIS-PAIIIT 0.000 2 2.0 MS 33 .50 0.067 0.067 
6 INTLK CHASSIS-SCREEN 0.000 4.0 ES 25.45 0. 102 0.102 
7 HV CAGE EA 100.00 EU 0.1 00 24 24 .0 "S 13.50 0.B04 0.904 
B ASSEMBLE SINGLE RACK EA 900 .00 EU 0.900 16 16.0 EI 25.45 0.407 !..l07 
9 PAINT RACK 0.000 9 B. O "S 33.50 0.269 0.268 

10 ASSEMBLE I WIRE EA 150.00 EU 0.150 BO BO.O EI 25.45 2.036 2.IB6 
II ASSEMBLE 0.000 20 20.0 "T 22.50 0. 450 0.450 
12 WIRE CHECK ABOVE 0.000 16 16 .0 EM 25 .45 0. 407 0. 407 

--------- --------- ------------------
15.500 270.0 7.086 22 .5B6 

LABOR SUMARY 
: Craft : Tolal : Total : 
: Code : Hours : Labor K$: 

ES 4.0 0.1 02 
EI 196.0 4.9BB 
EM 16 .0 0.407 
"S 34.0 1.139 
MT 20.0 0.450 

SUM 270.0 7.086 
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BEVATRON UPGRADE 

Cost Esti •• te Det.ils 

~a jo r COlponent/SubcOlponent: WBS : Date : Version: HA~E :F[lENA~E: NOT E S 

fAST PER TURBATION PS 'S 1.1.1.U.5 1I20/B7 2 ORE KIm I UNI-POLAR I I BI-POLAR PS 

ltel: Mator ial L.bor HATL. I 
No. : ITEM TITLE Unit : No. : Un i t , Cost : Total : No. , Unit : Total : Craft , : Total : LABOR , , , 

tteas. : Units : Cost : Basis: M K$ : Units: Hrs. : Hours : Code : l /Hr :Labor Kl: TOTAL $ 

--_.----.-.---.---_.-----.-------------------------------.--------------------------------------------------------------------._---------
I PS 30V-BOOA EA I 15000. 00 EU 15. 000 0.0 0,000 15 .000 
1 PS BI -POLAR 75V-IOOA EA I BOOO .OO EU B.OOO 0.0 0.000 B. OOO 
3 PS TEST SET-UP 0.000 1 B 16.0 EM 25.45 0.407 0.407 
I PS TEST SET-UP 0.000 2 B 16.0 EI 15 .45 0.407 0.407 
5 PS TEST SET-UP 0.000 2 4 B.O PT 31.70 0.254 0. 251 
6 PS TEST 0.000 2 24 4B. 0 EM 25. 45 1.222 1.222 
7 ACTUATOR 800A EA I 30500 .00 EU 30.500 0.0 0.000 30.500 
8 ACTUATOR BI-POLAR IBOA EA I 28800 .00 EU 18.800 0.0 0.000 28.800 
! 10UCTOR BOOA EA I 2500 .00 EU 2.500 0.0 0.000 2.500 

10 IDUCTDR BI-POLAR 100A EA I 1200 .00 EU 1. 200 0.0 0.000 1.200 
II CTL I IM TLK CHASSIS EA 2 800. 00 EU 1.600 2 80 160.0 EI 25.45 4.071 5.671 
12 CfL I INTLK CH-PAINT 0.000 2 2 1.0 MS 33 .50 0. 134 0. 134 
13 CTL I INTLK CH-SCREEN 0.000 2 2 4. 0 ES 25. 15 0.102 0. 102 
II DU AL COM~AND CHASSIS EA 100.00 EU 0.100 I 60 60.0 EI 25. 45 1.527 I. 927 
:5 DL COMMAND CH-PAINT 0.000 I 2 2.0 "S 33.50 0.067 0.067 
16 DL C3MMAND CH-SCREEN 0.000 I 4 1. 0 ES 25.15 0.102 0. 102 
17 DL COMMAND CH-PC BDS 0. 000 6 b 36. 0 ES 25.45 o.m 0.916 
18 IISTDR DRIVE CHA SSIS EA 2 400.00 EU O.BOO 2 80 160.0 EI 25 .45 4.072 4.872 
19 I ISTDR DRIVE CH-PAINT 0.000 2 2 4.0 MS 33 .50 0.134 0.134 
20 IISTOR DRIVE CH-SCREEN 0.000 2 2 4.0 ES 25.45 0.1 02 0. 102 
21 IISTOR DRIVE CH-PC BDS 0.000 B 6 48 .0 ES 25 .45 I. 222 1.222 
22 II STOR BUffER CHASSIS EA 2 400.00 EU O.BOO 2 80 160.0 EI 25. 45 4. 072 4.372 
23 liSTOR BUff CH-PA INT 0.000 2 2 4.0 HS 33 .50 0.134 0.1 34 
24 liSTOR BUff CH-SCRWI 0.000 2 2 4.0 ES 25.45 0.102 0.102 
25 IISTOR BUff CH -PC BOS 0.000 4 6 24. 0 ES 25.45 0.611 0.611 
26 ASSEMBLE SI NGL E RACK EA 2 900. 00 EU I. 800 2 16 12 .0 EI 25.45 0.814 2.614 
27 PAINT RACK 0.000 2 8 16.0 ns 33.50 0.536 0.536 
28 ASSEMB LE I WIRE EA 2 500.00 EU 1.000 2 100 200.0 EI 25.45 5. 090 6.090 
29 WI RE CHECK CHASSIS 0.000 7 4 28.0 EM 25.45 0.713 0.713 
30 , IRE CHECK ASSE~ BL Y 0.000 2 16 32 .0 En 25.45 0.Si 4 0.814 

--- ------ --------- ------------------
------------------------------- 92. 400 1074.0 27 .625 120. 025 

LABOR SUM~ARY 
: Craft : Tet.I . T Dtal : , 
: Code . Hours : Labar U: . 
-- -----------------------------
ES 124.0 3.156 
EI 7B8. 0 20 .055 
EM 124 .0 3. 156 
ns lO.O 1.005 
PI 8. 0 0.254 
------------------------------
sun 1071.0 27.625 
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9EVATRON UPGRADE 

Cost Est i •• t, D,t.iIs 

"ajar COAponent/SubcOlponent: N9S : Date : Version: NAKE :FILEHAKE: NOT E S 

EITRACTION SEITUPOLES PS 1.1.1.4.5 .6 11131/S6 lORE K1456 1 SYSTEM-ES 

I tell: rlahrial L.bor MATl. I 
No. : ITEM 1I1LE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

rteas . : Units: Cost : Basis:"t K$ : Units: Hrs. : Hou rs : Code : $/Hr :Labor KS: TOTAL $ 

1 PS 20V-500A EA 
2 PS TES! SET-UP 
3 PS TEST SET-UP 
4 PS TEST SET-UP 
5 PS TEST 
6 ACTUATOR EA 
7 IDUCTOR EA 
8 CTl ~ lIHlK CHASSIS EA 
9 CTL ~ INTLK CH-PAINT 

10 CTL & INTLK CH-SCREEN 
11 SCR COIITROL EA 
12 SCR CONTROL-PAINT 
13 SCR CONTROL-SCREEN 
14 SCR CONTROL-PC 90S 
15 IISTOR DRIVE CHASSIS EA 
16 IISTOR DRIVE CH-PAINT 
17 IISIDR DRIVE CH-SCREEN 
IS IISTOR DRIVE CH-PC 90S 
19 11STOR DRIVE CHASSIS EA 
20 liSTOR DRIVE CH-PAINT 
21 XlSTOR DRIVE CH-SCREEN 
11 IISTOR DRIVE CH-PC 905 
23 ASSEMBLE SINGLE RACK EA 
14 PA INT RACK 
15 ASSEMBLE! WIRE EA 
26 ~IRE CHECK CHASSIS 
17 l iRE CHECK ASSEMBLY 

LABOR SUMMARY 
: Craft : Total : lot il : 
: Coce- : Hours : labor 0: 

ES 
EI 
E" 
MS 
PT 

SUM 
Section V 

70.0 
424.0 
64. 0 
16.0 
4.0 

579. 0 

1.7S2 
10.m 
1.619 
0.530 
0. 127 

14.B64 

1 10000.00 EU 

1 IB500. 00 EU 
1 1500.00 EU 
1 800.00 EU 

400 .00 EU 

400.00 EU 

400.00 EU 

900 .1)0 EU 

500.00 EU 

10.000 
0.000 
0.000 
0.000 
0.000 

18.500 
I. 500 
0.900 
0.000 
0.000 
0.400 
0.000 
0.000 
0.000 
0.400 
0.000 
0.000 
0.000 
0.400 
0.000 
0.000 
0.000 
0.900 
0.000 
0.500 
0.000 
0.000 

13.400 
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1 
3 
1 
1 
1 
4 
1 

2 

9 
9 
4 

24 

80 
2 
4 

60 
2 
4 
6 

80 
2 
4 
6 

80 
1 
4 
6 

16 
8 

100 
4 

16 

0. 0 
8.0 E" 
S. O EI 
4.0 PT 

24.0 EM 
0.0 
0.0 

80 .0 EI 
2.0 "S 
4.0 ES 

60.0 EI 
2. 0 MS 
4.0 ES 

la.O ES 
80.0 EI 
2.0 "S 
4. 0 ES 

24. 0 ES 
60.0 EI 
2.0 "S 
4.0 ES 

12. 0 ES 
16.0 EI 
8.0 MS 

100.0 EI 
16.0 EM 
16.0 EM 

579 .0 

25.45 
25.15 
31. 70 
15.45 

25.45 
33.50 
25.45 
25.45 
33 .50 
15.45 
25,45 
15.15 
33.50 
25.45 
25.45 
25.45 
33 .50 
15.45 
25 . 45 
25.45 
33 . 50 
25.45 
25.45 
25.45 

0.000 
0.204 
0.204 
0. 127 
0.611 
0.000 
0.000 
2.036 
0.067 
0.1 02 
I. 527 
0.067 
0.101 
0.45S 
2.036 
0.067 
0.102 
0.611 
1.036 
0.067 
0.102 
0.305 
0. 407 
0.168 
2.545 
0. 107 
0.407 

10. 000 
(1.204 
0.204 
0. 117 
0.611 

18 .500 
1.500 
2.S36 
0.067 
0.1 02 
1.927 
0.067 
0.1 02 
0.458 
2.436 
0.067 
0. 101 
0.611 
2. 136 
0.067 
O. tO l 
0.l05 
1.307 
0.168 
3.045 
0.407 
0.407 

14.864 48.264 



BEVATRON UPGRADE 

Cost Est i.ate Details 

"ajar Co. pon~nt J Subco.ponent: W8S NOT E S 

EXTR ELEM PS-SYST INSTALL 1. 1. 1.4.5. 7 11 20/87 2 DRE KI4S7 

It •• : M.ter iaI Labor MATL. I 
No. : ITEM TITLE Unit : No. : Unit : Cost : Total : No . : Unit : l otiI : Craft : : Tota l : LABOR 

"eas.: Un its: Cost : Basis:"t KS : Units: Hrs. : Hours : Code : SlHr :labor Kt : TOT AL S 

I 14511 INSTALL PS 
2 1451 1 RIG6INS 
3 145 1l WIRE MAS INTLKS EA 
4 145 Il CNTL - INTLK CBLS EA 
5 145 11 DC CABLINS LOT 
6 1451l H20 COOLING EA 
7 145 1l SY ST WIRE CHECK 
B 1452) INSTALL PS 
9 1452) RISSING 

10 1452) WIRE MAS INTLKS EA 
11 1452) CNTL-INTLK CBLS EA 
12 1452) DC CABLlIIG LOT 
13 14521 H20 COOLINS EA 
14 1452) SYST WIRE CHECK 
IS 14511 INSTALL RACK 
16 1453) INSTALL HV CASE 
17 1453 1 RI GGINS 
Ii 1453) CNTL-INTLK C8LS EA 
19 1453) SYST WIRE CHECK 
20 14551 INSTALL PS 'S 
21 14551 INST ALL RACKS 
22 14551 INSTALL ACTUATOR CAB 
23 14551 RIGSING 
24 14551 WIRE l AS INT LKS EA 
25 14551 CN TL- INTLK CBLS EA 
2b 14551 DC CABLI NS LOT 
27 14~51 H20 COOLING EA 
28 1455) SYS T WI RE CHECK 
29 14561 INSTALL PS 
30 145b) IIISTALL RACK 
31 1456 1 INSTALL ACTUATOR CAB 
12 14561 RIGG ING 
33 14 ~6 1 WI RE MAG INTLKS EA 
34 14561 CNTL-IN!LK ms EA 
35 14561 DC CABLING LuT 
36 14561 H20 COOLING EA 
37 14561 SYST WI RE CHECK 

LABOR SUMMARY 
: Craft : ToLlI : Tot al : 
: Code : Hours : labor KS: 

Section V 

100.00 EU 
300.00 EU 

6800.00 CP 
20.00 EU 

100.00 EU 
300 .00 EU 

6300 .00 CP 
20.00 EU 

300.00 EU 

2 100.00 EU 
2 300 .00 EU 
I 2440.00 CP 
4 20.00 EU 

2 100. 00 EU 
I 300.00 EU 
I 1000. 00 CP 
2 20 .00 EU 

0.000 
0.000 
0. 100 
0.300 
6.800 
0.020 
0.000 
0.000 
0.000 
0.100 
0.300 
6.300 
0.020 
0.000 
0.000 
0.000 
0.000 
0.300 
0. 000 
0.000 
0.000 
0.000 
0.000 
0.200 
0.600 
2.440 
0.080 
0.000 
0. 000 
0.000 
0. 000 
0.000 
0.100 
0.300 
I. 000 
0.040 
0.000 

19.100 

Page 85 

I 
I 
2 
I 
I 
2 
2 
2 
6 
2 
2 
I 
4 
I 
I 
I 
I 
3 
3 
I 
I 
2 
I 

8 
2 

24 
16 

104 
2 
B 
B 
2 

24 
16 

100 
2 
8 
8 
8 
2 

16 
8 
8 
B 
8 
2 

24 
16 
56 
2 

16 
8 
a 
8 
2 

24 
16 
24 
2 
B 

B. O EI 
2.0 MT 

24. 0 EI 
16. 0 EI 

104.0 PE 
2.0 PT 
8. 0 E" 
8. 0 EI 
2.0 I T 

24 .0 EI 
16. 0 EI 

100.0 PE 
2.0 PT 
8.0 En 
8.0 EI 
B. O EI 
4. 0 MT 

16.0 EI 
8.0 EM 

16.0 EI 
16.0 EI 
16.0 EI 
12.0 "T 
48.0 EI 
32.0 EI 
56 .0 PE 
8.0 PT 

16.0 EM 
B. O EI 
8.0 EI 
B.O EI 
6.0 MT 

72 .0 E! 

16. ° EI 
24.0 PE 
4.0 PT 
8.0 EM 

742. 0 

25. IS 
22.50 
25.45 
25 .4> 
34.25 
31. 70 
25 .45 
25.45 
22 .50 
25.45 
25.45 
34.25 
31. 70 
25.45 
25.45 
25.45 
22.50 
25.15 
25. IS 
25.45 
25.45 
25.45 
22. 50 
15.45 
25.45 
34 .25 
31. 70 
25.45 
25 . 45 
25.45 
15.45 
22. SO 
15.45 
15. 45 
34. 2S 
31. 70 
25 . 45 

0.104 
0.045 
0.61 1 
0. 407 
3.561 
0.063 
0. 204 
0.204 
0.045 
0.611 
0.407 
3.425 
0.063 
0.204 
0.204 
0. 2(14 
0.090 
0. 407 
0.104 
0.407 
0.407 
0.407 
0.270 
1.222 
0. B14 
1.91B 
0.254 
0.407 
0.204 
0.204 
0.204 
0. 135 
1. 832 
iI .407 
1). 822 
0. 127 
0.204 

0.204 
0. 045 
0. 711 
0.707 

10.362 
0.083 
0.204 
0.204 
0.045 
0. 711 
0. 707 
9.72S 
0.OB3 
0. 204 
0. 204 
0.204 
0.090 
0.707 
0.204 
0.407 
0.407 
0.4 07 
0.270 
1.422 
1.41 4 
4.358 
0.334 
0.407 
0.204 
0.204 
0.204 
0.135 
2.032 
0. 707 
I. B22 
0.1 67 
0.204 

11. 406 40.506 



EI 368.0 9.366 
E~ 48.0 1.222 
MT 26.0 0. 585 
PT 16.0 0.507 
PE 284.0 9.727 
------------------------------
SUM 742.0 21 .406 
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BEVATRON UPGRADE 

Cost Esti.ate Details 

~djor COlponent/Subcomponentl WBS : Date : Version: NAME :FILENAME: NOT E S 

EIT ELEMENTS PS'S-SYST TESTS 1.1.1.4.S.B 117 IB7 lORE Kl45B 

ltea: Material Labor NATL. I 
110. : ITEN 1l1LE Unit : No . : Unit : Cost : Total : No. : Unit : Total : Craft : : Total : LABOR 

Meas. : Units: Cost : Basis: Mt Kf : Units: Hrs. : Hours : Code : S/Hr :l abor K$: TOTAL $ 

1 14511 SYSTEM TESTS 0.000 32 32.0 EM 25.45 O. BII 0.B14 
2 (452) SYSTEM TESTS 0.000 32 32.0 EM 25. 45 0.814 0.B14 
3 /4531 SYSTEM TESTS 0.000 40 40 .0 EM 25.45 l. OIB 1.018 
4 /4551 SYSTE/. TESTS 0.000 100 100 .0 EM 25 .45 1.545 2.545 
5 /4561 SYSTEM TESTS 0.000 4B 4B.O EM 25 .45 l. 222 1. 222 

--------- --------- ------------------
0.000 252.0 6.113 6.413 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

EM 251 .0 6.4 13 

SUM 251.0 6.413 
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BEVATRON UPGRADE 

Cost Est i.ate Oetai Ls 

Kajar COlponent/Subco~ponent: WBS : Date : Version: HAKE :FIlENA"E: NO IE S 

fLRST TURN LNJ DIAGNOSTICS L.1.1.5.1 1214/B6 1 REIMERS X151 BEAM MOIIITORING OEVICES 

It .. : Material Labor MATL. I 
No . : ITEM TITLE Unit : No. : Unit : Cost : Tot,il : No. : Unit : Total : Craft: : Total : LABOR 

Pl eas. : Units: Cost : Basis: tit KS : Units: Hrs. : Hours : Code : S/Hr :Labor U: TOTAL S 

C 

C 

1 SLOW PLUllGE EA 
f ARADA Y CUP 

2 SLOW PLUNGE EA 
BARE ~IR E SRIO B.P.". 

LABOR SUMMARY 
: Cr aft : Total : Total : 
: Code : Hours : Labar K$: 

HS 
HT 

2805.0 
754.0 

93 .968 
16 .965 

SUM 3559.0 110.933 

Section V 

3 2000 .00 EU 6.000 
0.000 

3 2000.00 EU 6.000 
0.000 

- --------

12.000 
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3 557 1671.0 MS 33.50 55.979 61 .979 
1 400 400.0 MT 22.50 9.000 9.000 
3 378 1134 .0 "S 33 .50 37 .989 43 .989 
3 11B 35 4. 0 "T 22.50 7. 965 7.965 

--------- .----------_.-----
3559 .0 11 0.932 122 .932 



BEVATRON UPGRADE 

Cost Esti,ate Details 

najor Co. ponent/Subco.ponent: WBS NOT E S 

INSTALLATION 1. 1.1.5.1 11/11/86 1 REIHERS 1151 BEAM MONITORING DEVICES 

"ahrial Labor 
ITEM TITLE Unit : No. ] Unit : Cost : Total : No. : Unit : Total : Craft : 

"eas. : Units: Cost : Basis:"t K$ : Units: Hrs. : Hours : Code : 

1 SLON PLUNGE F.C. 
1 SLON PLUNGE PROfILE MON 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : labor K$: 

MT 534 .0 11.015 

sw'\ 534.0 11.015 

Section V 

0.000 
0.000 

0.000 
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3 
3 

89 
89 

167. 0 HT 
167.0 HT 

534.0 

HArL. I 
: Total : LA80R 

I/Hr :L,bor KI: TOT AL I 

11.50 
12.50 

6.00e 
6. 008 

6.008 
6. 008 

11.015 12 .015 



Major Co~ponent / SubcoJPonent: 

MONUMENI S 

1 tel: 
No.: IlEM I IILE 

BEVAIRON UPGRA DE 

Co,t E,ti •• te Det.il, 

iBS : Date : Version: tlAME :FILENAME: N 0 I E S 

1.1 . \. 6. 1 1I24/B7 3 REIMERS X 161 RI NG SURVEY I ALIGNMENI 

Material L.bor 
Unit : No . : Unit : Cost : Total : No. : Unit : Total : Craft : 

MAIL . ! 
: lot.l : LABOR 

Meas . : Units: Cost : Basis: tit K$ : Units: Hrs. : Hours : Code : S/Hr :Labor Kf: TOTAL $ 

I MOiIUMENIS EA I 1000.00 EU \. 000 36 190. 0 NI 22.50 1. 050 5. 050 

\. 000 180 .0 4.050 5.050 

LABOR SUMMARY 
: Craft : Total : Total : 
: Cod e : Hours : Labor U: 

NI 180.0 4.050 

SUM 180.0 4.050 
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BEVA TRON UP6RADE 

Cost Esti.at, D,tails 

~a jo r Co;ponent/Subco~ponent: iBS : Date : Version: NANE ' :FILENAHE: NOT E S 

LIQUID LEVEL SYSTEM 1.1. 1.6.2 1124187 3 REIMERS 1162 RING SURVEY I AUG/IMENT 

Itell: Material Labor MATL. I 
No. : 1m TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

Meas . : Units: Cost : Boasis: ~t Kt : Units: Hrs. : Hours : Code : $/Hr :Labor KS: TOTAL $ 

I LIQUID LEVEL SYSTEM EA 20 1500.00 EU 30 . 000 20 9 180.0 HT 22 .50 4.050 34. 050 

30.000 180.0 4. 050 34.050 

LABOR SUMMARV 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

180.0 4.050 

SUM 180.0 4.050 
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BEVATRON UPGRADE 

Cost Esti •• te Det.ils 

Ma jor Conponent/Subcoftponent: WBS : Date : Version: NAKE :FILENAME: NOT E S 

SUR 'lEY INSTRUMENTS 1.1. I . 6. 3 1124187 3 REIMERS XI63 WIS SURVEY I ALIGNMENT 

I ten: Material labor MA Tl. & 
No . : ITEN TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : : Tot.1 : LABOR 

Meas. : Un its: Cost : Basis: l'1t K$ : Units : Hrs. : Hours : Code : S/Hr :Labor K$: TOTAL $. 

1 TRANSIT EA I 10000.00 EU 10.000 a 8.0 NT 22 .50 0.18010. 180 

10. 000 8.0 O.lBO 10. 180 

LABOR SUMMARY 
: Craft : Tohl : Total : 
: Code : Hours : labor K$: 

NT 8.0 0. 180 

SUM 8.0 O.IBO 

Section V Page 92 



BEVATRON UPGRADE 

Cost Estilate Details 

Major Component/Sub component: iBS : Date : Version: NAME lFILENAME: NOT E S 

ALIGII!ENT f IXTURES 1.1 . I.b.4 1124/87 3 REIHERS W4 RING SURVEY I AlIGN!ENT 

Material Labor MATl . I 
ITEH TITLE Uni t : No. : Uni t : Cost : Total : No. : Unit : Total : Craft : : Tot.l : lABOR 

/'leas . : Units: Cost : Basis: I1t K$ : Uni ts: Hrs . : Hours : Code : I / Hr :l.bor KI : TOTAL I 

1 ALI GNMENT fIXTURES EA 1 24000.00 EU 24. 000 0.0 0.000 14. 000 

24 .000 0.0 0. 000 14. 000 

l ABOR SU M!ARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

S U~ 0.0 0.000 
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BEVATRON UPGRADE 

Cost Estinate Detai l s 

Maj or Co,;,ponent iSubcollponent: WBS : Date : Version : NAPIE :FllENAKE : II 0 T E S 

RIllS SURVEY I ALI GNMENT 1.1.1.6,5 1121197 3 REIMERS lIb5 RI NG SURVEY I ALIGNMENT 

Itell l Material labor NATL, I 
No,: ITEH TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Tota l : Craft : : To t al : LABOR 

Meas . : Un its: Cost : Basis: I1t K$ : Un it s: Hrs. : Hours : Co de : $/ Hr :Labor K$: TO TAL $. 

I SURVEY I ALIGNMENT 
C 

LABOR SUMMARY 
: Craft : Total : Total : 
: Cod e : Hours : La bor U : 

SUM 0,0 0,1)00 

Section V 

I 91000,00 EU 
I 25000, 00 EU 

99 ,000 
25, 000 

124,000 
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0,0 
1) ,0 

0, 0 

0,000 99, (100 
0,000 25 ,000 

0.000 124 . 000 



BEVATRON UPGRADE 

C05t E5ti •• t. D.tail5 

"ajar Co;ponent/Subcamponent: WBS : Dolte : Version: NAtiE :FILENAME: NOT E S 

DIPOLES 1.1.2.1.1.1.1 1123 /87 2 TANABE Y21111 INJECTION BEAM LINE MAGNETS 

Iten: l1aterial Labor MATL. ~ 

No. : !Tn! TITLE Unit : No. : Unit : Cost : Total : No . : Unit : Total : Craft : : Tot al : LA BOR 

1 WI 
2 ID3 

Section V 

"eas. : Units: Cost : Basis: I1t Kt : Uni ts: Hrs. : Hours : Code : S/Hr :Labor n: TOTAL j: 

LABOR SUMMARY 
: Craft : To tal : Total : 
: Code : Hours : labor K$: 

MS 10540.0 353. 090 

SUM t0540.0 353.090 

1 21764.00 EU 
I 3257 .00 EU 

21. 764 
3. 257 

25.021 
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5 1771.6 8858. 0 HS 
1 1681 1682.0 KS 

10540.0 

33.50 296. 743 319.507 
33.50 56.347 59.604 

353. 090 378. 111 



BEVATRON UPGRADE 

Co,t Esti.at. D,tail, 

Major Component/Subcolponent: WBS : Date : Version: NAt'lE :FILE NAME: NOT E S 

QUADRUPOLE, 1.1.2.1.1.1.2 1/23/B7 2 TANABE Y21 112 INJECTION BEA"LINE MAGNETS 

Itu: Katerial Labor 
No.: ITE! TITLE Uni t : No. : Uni t : Cost : Total : No. : Uni t : Tohl : Craft: : Total : LABOR 

!teas. : Units: Cost : Basis: Mt K$ : Units: Hrs. : Hours : Code : $/Hr :libcr U: TOTAL l 

I SHORT QUADRUPOLE EA I 23946. 00 EU 23.946 8 261 20B9.0 NS 3U O 69.948 93. B94 

23.946 10BB. 0 69. 948 93.894 

LABOR SUM"ARY 
: Craft : Total : Tohl : 
: Code : Hours : Labor Kl: 

20BB.0 69.948 

su~ 20BB.0 69.948 
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BEVATRON UPGRAOE 

Cost Esti •• t, O,t.ils 

Major Co~ponent/Subco =ponent: WSS NOT E S 

SUPPORTS 1.1.2.1.1.2 12/ 12186 I REI"ERS 12112 INJECTiON SEA"LINE 

I tell: M.t" i.l L.bor 
No. : 1m TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

~ed5. : Units: Cost : Basis: Mt Kf : Units: Hrs. : Hours : Code : 

1 MTERIAL EA 10 4000.00 EU 40.000 0.0 

40. 000 0.0 

LABOR SU"MARY 
: Craft : Total : Total : 
: Cede : Hours : labor K$: 

0.0 0.000 
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"ATL. ~ 
1 Tot.! I LABOR 

I/Hr IL.bor KI l TOTAL $ 

0.000 40. 000 

0. 000 40. 000 



Major Component/Su bcompo nen t: 

COllS 

lte;!: 
lio. : llE~ TITLE 

BEVATRON UPGRADE 

Cost Estimate Details 

iBS : Date : Version: NAME :FIlENAHE: NOTE S 

1.1. 2.1.2. 1.1 1/12/B7 2 TANABE Y21211 EXTRACT 1011 BEAMLlIIE DIPOLE 

Material Labor 
Unit : No . : Unit : Cost : Total : No . : Uni t : Total : Craft : 

MATL. I 
: Total : LABOR 

/'leas. : Units: Cost : Basis: Ht KS : Units: Hrs. : Hours : Code : S/Hr :Labor U: TOTAL S 

1 CU CO NDUCTOR LB 8400 2.05 Vi 17.220 0. 0 0.000 17 .220 
1 MISC. ~A TE R I AL I 1200.00 CP 1.200 0.0 0.000 1.200 
3 LABOR 0.000 1752 1752.0 HS 33. 50 5B .m 58.691 

~ -.------ -------- - --- ---------------
IB.m 1752.0 58 .692 77 . 112 

LABOR SUMMARY 
: Craft : To tal : Total : 
: Code : Hours : Lahar K$: 

1752 .0 58 . 692 

SUI'! 1752.0 58.692 
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BEYATRON UPGRADE 

Cost Esti.ate Details 

Major COlponent /SubcOlponent: iBS : Date : Version: NA~f :FIlENA~E: NOT E S 

YOKES 1.1.2.1.2.1.2 1I121B7 2 TANABE Y21212 EXTRACTI ON BEA!LlIIE DIPOLE 

I tell: l1aterial Labor MATL. ! 
No.: ITEM TITLE Unit : No, : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

tleas. : Units: Cost : Basis: In K$ : Units: Hrs. : Hours : Code : 'S/Hr :Labor K$: TOT AL $ 

I LAMlIiAlED STEEL SHEET ~OOO 6.40 yg 32.000 0.0 0.000 32 .000 
2 HISC. !ATERI AL LB 1000 0.3, CP 0.3,0 0.0 0.000 0.350 
3 LABOR 0.000 270B 270B.0 HS 33.50 90.7 1B 90.71B 

--------- --------- ------------------

32.350 270B.0 90. 718 123.069 

LABeR SU!!ARY 
: Craft : Total : iotal : 
: Code : Hours : labor K! : 

HS 2708 .0 90 .71B 

SU., 270B .0 90.71 B 
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Ma jor COlponent /Subcoaponent: 

f lXTURES 

I tell : 
110. : ITEM TITLE 

BEVATRON UPGRADE 

Cost Esti.at, O,t.ils 

NBS : Date : Version: ~~AHE :FllENAME: NOT E S 

1.1.2.1.2.1.3 1/12/B7 2 TANABE Y21213 EXTRACTION BEAHllllE DIPOLE 

Material Labor 
Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

MATl. I 
: To tal : lABOR 

"eas. : Units: Cost : Basis: tit K$ : Un i ts: Hrs. : Hours : Code : $/ Hr :Labor n: TOTAL $ 

1 JACKS EA 8 250.00 va 2.000 0.0 0.000 2.000 
2 mc. ~ATERI Al lB 11 00 0.35 CP 0.385 0.0 0. 000 0.385 
3 STAMPWG DIE EA I 40000.00 va 40.000 0.0 0.000 40. 000 
4 LA BOR 0.000 1840 1840.0 HS 33 .50 bl.640 bl.b40 

--------- --------- -----.------------

41.385 1840.0 b I. blO 104. 025 

lABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor K!: 

MS 1840.0 bl.b40 

SUM 1940.0 61.640 
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BEVATRON UPGRADE 

CDst Esti.ate Details 

Major Component/Subco;ponent: WBS : Dit!! : Version: NAME lF llEtlAIiE: NOT E S 

ASSEMBL Y \ TEST 1.1.2.1.1.1.4 III1/B7 2 TANABE 111214 EXTRACTlOli BEAMlINE DIPOLE 

Iter. : Material Labor HATL. \ 
No. : ITE! TITlE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : : Total : LABOR 

Meas. : Units: Cost : Basis:"t K$ : Units: Hrs. : Hours : Code : $/Hr :Labor K$: TOTAL $ 

I THERMAL INTERLOCK EA B 12.00 CP 0.096 0.0 0.000 0.096 
2 fLOW INTERLOCK EA 2 300.00 CP 0.600 0.0 0.000 0.600 
3 HI SC MATERIAL I 200.00 EU 0.100 0.0 0. 000 0.200 
4 LABOR 0.000 106 406.0 HS 33.50 13 .601 13 .601 

--------- --------- ------------------
0.B96 406.0 13.601 14.497 

LABOR SUH!ARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

HS 406.0 13.601 

SUH 406.0 13.601 
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BEVATRON UP6RADE 

Cost Esti.ate Details 

"a jar COlponent /SubcOlponent : WBS : Date : Version: NANE :FllENA"E: NOTE S 

SUPPORTS 1.1.2.1.2.2 12/12/B. I REIMERS X2122 EXTRACTION BEAMLINE 

Ite.: Material Labor MATL. ~ 

No. : 1TE~ TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 
"eas. : Units: Cost : Basis: Itt K$ : Units: Hrs. : Hours : Code : S/ Hr :l abor U: TOTAL . 

1 MATERIAL EA 3 4000 .00 EU 12.000 0.0 0.000 12. 000 

12.000 0.0 0.000 12. 000 

LABOR SUMMAR! 
: Craft : Tohl : Total : 
: Cod e : Hours : lab or K$: 

SUM 0.0 0.000 
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BEVATRON UPGRAOE 

Cost Esti.at, D,t , ils 

Maj or Cosponent/Subcolponent: iBS : Date : Version: NAf1E I FILEtlAKE I NOT E S 

MGNETS 1. 1.2.1 .6.1 1/12187 1 TANABE Y2161 EMI TTANCE MATCHER DIPOLES EX1 I EM2 

C 

C 

I tea: 
~Io. : 

I EI11 

2 EK2 

Section V 

M,t , ri , 1 labor 
ITEM TITLE Unit : No . : Unit : Cost : Tot al : No. : Unit : Total : Craft : 

Keas. : Uni ts: Cost : Basis: Ht KS : Units: Hrs. : Hours : CGde : 

EA 

EA 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor n: 

MS 
XT 

1718.0 
240.0 

196B.O 

57.888 
5. 400 

63 . 288 

2 

2 

625.00 EU 1. 250 
0.000 

611.00 EU 1.222 
0.000 

- - -------

2.472 
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2 382 764. 0 MS 
2 60 120.0 Xl 
2 482 964 .0 MS 
2 60 110.0 XT 

--------. 
1968.0 

MTl. ~ 

: Tot.l : LABOR 
I/Hr :labor K$: TOTAL $ 

33 .50 25.594 16.844 
21. 50 2. 700 2.700 
33.50 32. 294 33.516 
22.50 1.700 2. 700 

---.--------------
63.288 65 .760 



BEVATRON UPGRADE 

Cost Esti . ate Details 

"ajar COAponen t /Subc o~ponent : NBS : Date : Version: NA~£ :FIlENAME: NOT E S 

SUPPORTS 1.1.2.1.6.2 115/87 I RElmS l2162 E"lTTANCE HATCHER MAGNETS SUPPORTS 

Iterd Mater i .1 Labor "ATL. & 
No . : ITEM TITLE Unit : No. : Unit : Cost : Tohl : No. : Unit : Total : Craft : : Total : LABOR 

/'leas. : Units: Cost : Basis:"t K$ : Un its: Hrs. : Hours : Code : $IHr :Labor U: TOT AL $ 

1 SUPPORTS EA 4 1500. 00 EU 6.000 0.0 0.000 6.000 

6.000 0.0 0.000 6. 000 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor n: 

SUI1 0.0 0. 000 
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BEVATRON UPGRADE 

Cost Esti.ate Details 

Major Co~ponent/Sub(olpanent: WBS : Date t Version: ~1~HE tFILENAt'IE: NOT E S 

INSTALLATION AND ALIGN~ENT 1.1. 2.1.7 l112/B7 2 REIMERS 1217 MAGNETS AND SUPPORTS 

Iten: Material Labor MATL. ~ 

No.: ITEM TITLE Un it : No. : Unit : Cast : Total : No. : Unit : Total : Craft: : Total : LABOR 
/'leas. : Units: Cost : Basis: I'It K$ : Units: Hrs. : Hours : Code : $/Hr :Labor U: TOTAL :t 

1 MATER IAL 1 LABOR EA 13 100. 00 EU 1.300 13 65 845.1) RG 31. 20 26.364 27 . 664 

1.300 B45.0 26 .364 27.664 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labar Kl: 

RS B45 .0 26 .364 

SUH B45.0 26.3b4 
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BEVATRON UPGRADE 

Co,t E,ti •• to Oot.il, 

"ajar CQlponent /Subc oaponent : WBS : Date : Version: NAME :FIlENAME: NO IE S 

INJECTION BEAMLINE 1.1.2. 2.1 12141B6 I HUNT 1221 VACUU" SYSTEMS 
-- ---------------------------------------- -- ---~-- ---- - ------------------------------------------------------------- ---------- -----------

I tea:: Matorial Labor 
No.: 1m TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

Heas. : Units: Cost : Basis: Ht ~ $ : Units: Hrs. : Hours : Code : $/ Hr :Labor K$: TOTAL :$: 

I MAT ERIAL 1 LABOR I 75000.00 EU 75.000 1220 1220.0 NS ·13. 50 40.870 115.970 

75.000 1220.0 40. 870 115.870 

LABOR SUMARY 
: Craft : Total : Tot al : 
: Code : Hours : labor KS: 

MS 1220.0 40 .870 

SUM 1220.0 40.870 
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BEVATRON UPGRADE 

Co,t E,ti.ate Detail, 

~ajar Ca~panent/Sub(a.panent: WBS NOT E S 

EXTRACTION BEAMLINE 1.1.2.2.2 1214/86 I HUNT 1222 VACuun SYSTEnS 

Itu: l1ahrial Labor MATL. ~ 
No. : I TEM TITLE Unit : No. : Uni t : Cast : Total : No. : Uni t : Total : Craft: : Total : LABOR 

"eas. : Units: Cost : Basis: Nt Kf : Units: Hrs. : Hours : Code : $IHr :Labor U: TOTAL $: 

I MATERIAL I LABOR 
c 

Section V 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : labor KS: 

~S 

MT 

SUM 

1407.0 
450.0 

IB57.0 

47.135 
10. t25 

57.160 

I 13000.00 EU 13.000 
0.000 

13.000 
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1407 
450 

1407 .0 MS 
450. 0 ~T 

IB57.0 

33.50 
12. 50 

47. 135 60.135 
10.115 10.125 

57.260 70 .260 



Major COlponent/SubcOlponent: 

EMITTANCE ~ATCHE R 

Itel: 
110. : ITEM TITLE 

BEVATRON UPGRAOE 

Cost Esti"te Oet,i ls 

iBS : Date : Version : NAME :FILENAHE: NO T E S 

1.1.2.2 .b 118187 I HU NT 122b VACUUM sysms 

M,teri,1 L,bor 
Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

NATL. I 
: Tot,1 : LABOR 

"ease : Units: Cost : 8asis: In K$ : Units: Hrs. : Hours : Code : t/Hr :l abor Kt: TOTAL :$ 

1 MATERIAL IL ABOR 
C 

Section V 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

SUM 

10Sb.0 
144.0 

1200. 0 

3S.37b 
3.240 

38.blb 

I moo.oo EU 3b.300 
0.000 

3b.300 
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10Sb 
144 

IOSb.O MS 
144.0 NT 

1200.0 

33 .S0 
22.50 

3S.37b 71. b7b 
3.240 3.240 

38.blb 74.91b 



BEVATRON UPGRADE 

Cost Esti.ate Details 

~ajDr Co",ponentlSubcoliponent: iBS : Date : Version: NAPIE :FtlE~lA"E: NOT E S 

INSTALLATION 1.1.2.2.7 I2IIIB6 I HUNT 1227 YACUU~ SYSTEHS 

Iten: ~.terial Labor 
No.: 1m TlTLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

"eas. : Units: Cost : Basis: tit K$ : Units: Hrs. : Hours : Code : $/Hr llabor KS': TOTAL $ 

I MATERIAL I LABOR 
C 
C 

Section V 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor Kt: 

MS 
MT 
RS 

SUM 

16.0 
444.0 

4B.O 

508.0 

0.536 
9.990 
1.498 

12.024 

I 2000.00 EU 2.000 
0.000 
0.000 

---------
2.000 
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16 16.0 HI 33 .50 0.536 2.536 
444 444. 0 MT 22.50 9.990 9.990 

48 48.0 R6 31. 20 1. 498 1. 498 
.----._-- ------------------

508. 0 12.024 14.024 



~ajor CO lponent/SubcOlponent: 

BEA" PROFILE "ONlIORS 

Item: 
No. : ITEM IIILE 

BEVAIRON UPGRADE 

Cost Esti.ate Details 

NBS : Date : V"sion: NAME :FILENAME: N 0 I E S 

1. 1. 2.3.1.1 1214 /86 I REI"ERS mil INJECTION BEAHLlNE 

L.bor 
Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

HATL. I 
: Total : LABOR 

~eas. : Units: Cost : Basis: IU K$ : Units: Hrs . : Hours : Code : flHr :labor K$: TOTAL $' 

C 
C 
C 

1 SLOW PLUNGE 
BARE WIRE GRID 
PROF I LE "0Il lIOR EA 

LABOR SUHHARY 
: Craft : Total : Total : 
: Code : Hours : labor K$: 

HS 
"I 

SUM 

2268 .0 
708.0 

2976.0 

75.978 
15.930 

91.90B 

Section V 

0.000 
0.000 

6 2000.00 EU 12.000 
0.000 

- - -------

12.000 
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0.0 0.000 0.000 
0.0 0.000 0.000 

6 378 2268.0 HS 33.50 75.978 B7.978 
6 liB 708.0 HI 22.50 15.930 15.930 

--------- ------------------
2976 .0 91. 908 103.908 



BEVATRON UPGRADE 

Cost Esti.,t, D,t,ils 

Ka jor COlponent /Sub cOlponent: NBS : Date : Version: NAKE :FILENAHE : N D T E S 

ASSEMBLY AND TEST 1.1.2.3.1.6 115/87 I REIMERS 12316 INJECTION BEAMLI NE ME CH INSTRUMENTATION 

IteR : Material labor 
No. : ITEM TlTLE Unit : No. : Unit : Cost : Total : No. : Un it : Total : Craft : 

NATL. ~ 

: Total : LABOR 
!'tns. : Units: Cost : Basis: l'It Kt : Units: Hrs. : Hours : Code : tlHr :labor )($! TOTAL $: 

I BEAM PRO FI LE MONITOR 0.000 6 40 210.0 MT 22.50 5.400 5.400 

0. 000 240 .0 5.400 5.400 

LABOR SUMMARY 
: Craft : Total : Total : 
: Cod~ : Hours : Labor KS : 

MT 240.0 5.4 00 

SUM 240.0 5.400 
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BEYAIRON UPGRADE 

Co,t E,ti.at. Detail, 

"ajar Ca;ponent/Subcolponent: NBS : Date : Version: NAME tFILENA"E: N 0 I E S 

8EAN PROfILE "ONI IORS 1.1.2.3.6.1 1214/86 I REInERS 12361 E"ITTANCE "AICHER 

Item : Labor "ATL. ~ 

No.: ITE" TillE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 
l1eas. : Units: Cost : Basis: Itt Kt : Units: Hrs. : Hours : Code : S/Hr :Labor ~ $: TOTAL $ 

C 
C 

I SLOW PLUNGE EA 
BARE lIRE GRID 
BEA" PROf ILE NON 

LABOR SUNNARY 
: Craft : Total : Total : 
: Code : Hours : Labor KS: 

"5 
NI 

lS1 2.0 
412.0 

1984 .0 

50.652 
10.620 

61. 212 

Section V 

4 2000 .00 EU B. OOO 
0.000 
0.000 

_.~_ w __ ._ 

8.000 
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4 318 1512.0 NS 33.50 50.651 58.652 
4 ll8 471.0 "I 22.50 10.620 10.620 

0.0 0.000 0. 000 
--------- ------------------

1984. 0 61.112 69.212 



Major Co;ponent /Subcomponentl 

BEA~ INIENSIIY MONIIORS 

Itel: 
No. : lIE" TITLE 

BEVAIROII UPGRADE 

Co,t E,ti •• te Det.il, 

iBS : Date : Version: NA~E :FILENA"E: N 0 I E S 

1.1.2.3.6.3 1214/8b 

~aterial L.bor 
Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

HAIL. I 
: lot.l : LABOR 

r'leas, : Units: Cost : Basis: r'lt Kf : Units: Hrs. : Hours : Code : tl Hr :l~b or K$: TOTAL :$ 

I IUNE SEGHENI F.C. EA 
C 

Section V 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : labor K$: 

MS 
HI 

SU~ 

1254.0 
2bb.0 

1520.0 

42.009 
5.985 

17.914 

2 1000. 00 EU 2.000 
0.000 

2.000 
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2 
2 

b27 
133 

1254.0 HS 
2bb.0 HI 

1520.0 

11 .50 42.009 
22.50 5.985 

44,cJ09 
5.985 

47.994 49.994 



BEVATRON UP6RADE 

Co,t E,ti.ato Dotai ls 

Major Co~ponent/Subco.ponent: iBS : Dale : Version: NA"E :FIlENAMEl NOT E S 

INSTALLATION ~ AL I6N~ENT 1.1.2.3.7 1/5/87 I RmERS 1237 ~ECH INSTRU~ENTAT I ON fOR BEANL INES 

I tell: Matorial Labor NATL. ~ 

No. : ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 
~eas. : Units: Cost : Basis:"t KS : Units: Hrs, : Hours : Code : 1/Hr :Labor KS: TOTAL $ 

-----------------------------------------------------------------------------------------------------------------------------------------
1 INJECTION BEANllilE EA 6 160.00 EU 0.960 6 16 96.0 HT 22. 50 2.160 J. 120 

C BEAM PROfILE NOIHTORS 0.000 0. 0 0.000 0.000 
2 E"ITTANCE MATCHER 0.000 0.0 0.000 0.000 

C BEAN PROfiLE ~ONITORS EA 4 250.00 EU 1. 000 4 16 64.0 HT 22.50 1.140 2.440 
3 EMITTANCE MATCHER 0.000 0.0 0.000 0.000 

C BEAM INT MONITORS EA 2 250 .00 EU 0. 500 2 I. 32.0 NT 22.50 0.720 I. 220 
--------- --------- ------------------

2.460 192.0 4.320 6.780 

LABOR SUMNARY 
: Craft : Tolal : Tolal : 
: Cod e : Hours : labor K$ : 

HT 192. 0 4.320 

SUM 192.0 4.320 
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"a jar Co~p on ~nt /Subco.ponent: 

DIPOLES 

ltelll 
No. : I m TITLE 

BEVATRON UPGRAOE 

Cost Esti.,te Oet,il s 

WBS : Date : Version: NAME lFIlENAME: NOT E S 

1.1.2.4.1.1 1115187 3 HALLINELLS2411 INJECTION BEAn LINE POWER SUPPLIES 

L,bor 
Unit : No. : Unit : Cost : Tota l : No. : Uni t : Tota l : Craft : 

mL. ~ 

: Tot,l : LABOR 
l1eas . : Units: Cost : Basis: Mt K$ : Units: Hrs . : Hours : Code : $/Hr llabor K$: TOTAL $: 

C 

C 

I nODIFY 196KN PS EA 
2 COIHROL MIRING 

3 IIITERLOCK MIRING 

LABOR SUMnARY 
: Craft : Total : Total : 
: Code : Hours : labor K$: 

EI 
PE 

642. 0 
28. 0 

670.0 

16.339 
0.959 

17.298 

Section V 

6 2600.00 EU 15.600 
I 1200. 00 EU 1. 200 

0.000 
600.00 EU 0.600 
600. 00 EU 0.600 

-.~.--- --

18.000 

Page 115 

6 100 600.0 EI 25 .45 15.270 30 .870 
6 3 18.0 EI 25 . 4S 0.458 1.658 
6 2 12.0 PE 34.25 0.4 11 0.411 
I 24 24.0 EI 25 .45 0.61 1 1.211 
I 16 16.0 PE 34.25 0.548 1.1 48 

- --- -- -- - ------------------
670 .0 17.298 35.298 



BEVATRON UPGRADE 

Cost Esti,at. D.tails 

~ajDr COlponent/SubcOlponent : NBS : Date : Version: NAt1E :FIlENAt1E: NOT E S 

QUADRUPOLES 1.1.2.4.1 .2 I1241B7 b HALLINELLS2112 INJECTION BEA"LINE 

!tel: Labor 
110.: 1m TITLE Unit : No . : Unit : Cost : Total : No. : Unit : Total : Craft : : Total I LABOR 

t1eas . : Units: Cost : Basis: ttt Kt : Units: Hrs. : Hours : Code : t / Hr :Labor K$: TOTAL $ 

~ -------- - -------------------- ---------- ------ ----------.----.-------.------------_.------------------------------ - -- - - - -----------------

C 

C 

1 bVlbOOA EA 
2 INTERLOCK WIRING EA 

3 CONTROL WIRING EA 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor KS: 

EI 
PE 

SUM 

BO.O 
40.0 

110.0 

1.03b 
1. 370 

3. 40b 

Section V 

Ib 2BOO.00 VQ 44 .BOO 
B 30 .00 EU 0. 240 

0.000 
B 200.00 EU l.bOO 

0.000 
- --------

lb. bID 
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Ib 2 32.0 EI 25 .15 0.B14 !5 .bI 4 
B 3 24 .0 EI 25.15 D.b1I 0.B51 
B 2 Ib.O PE 34 .25 0.54B 0.54B 
B 3 24.0 EI 15.15 O.W 1.111 
S 3 21 .0 PE 34.15 O.B21 0.B22 

---.----- ------------------
120. 0 3.406 50.04b 



BEVATRON UPGRADE 

Cost Esti.ate Det.ils 

~ajor COlponent/SubcoJponent! iBS : Date : Version: NA~E :FIlENAKE: NOT E S 

CONTROL SYSTEMS INTERFACE 1.1 .2. 4.1.4 12124 186 2 HALLIWELLS2'1' INJECTION BEAHLINE 

ltea: Materi.l Labor MATL. I 
No. : 1m TlTLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : : Total : LABOR 

Keas.: Units: Cost : Basis:"t K$ : Units: Hrs. : Hours : Code : f/Hr :labor U: TOTAL $ 
-----------------------------------------------------.. -.------------------------------------------------------------------------------- -

C 
C 

C 
C 

1 16 CH ADC CHASSIS EA 

2 16 CH DAC CHASSIS EA 

3 WIRING TO COMPUTER EA 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

ES 
EI 
PP 

SUM 

8.0 
144.0 

2.0 

154.0 

0.204 
3.665 
0.069 

3.937 

Section V 

1 1500.00 EU 1. 500 
0. 000 
0.000 

1 1200.00 EU 1. 200 
0.000 
0.000 

2 100.00 EU 0.200 
---------

2.900 
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1 60 60.0 EI 25.45 1. 527 3. 027 
1 4 4. 0 ES 25. 45 O. 102 0. 102 
1 1 1.0 PP 34.25 0.03' 0.034 
1 BO BO.O El 25.45 2.036 3.236 
1 4 4.0 ES 25. '5 0.1 02 0.102 
1 1 1.0 PP 34.15 0.034 0.034 
2 2 4. 0 EI 25.45 0. 102 0.301 

--------- ------------------
154.0 3.937 6.837 



BEVATRON UPGRADE 

Cost Es tilato Ootails 

Major Ca~ponent/Subco!ponent: iBS : Date : Version: NA"E : FllENA~E: NOT E S 

SYSTE~ INSTALLATION 1.1. 2.4.1.5 1124 / B7 5 KRUP 52415 INJECTION BEA~LINE 
---------------------------------------------- - .---------------------------"----------------------------------------------. - ------------- -

l abor ~ATL. I 
ITE~ TITLE Un it : No . : Unit : Cost : Total : No. : Unit : Total : Craft : : Total : LABOR 

Meas. : Units: Cost : Basis: rn K$ : Units: Hrs. : Hours : Code : I/Hr :Labor KI: TOTAL I 
------ -----------------------------------------------------------------------------------------------------------------------------------

C 
C 

C 
C 

1 DIPOLES 
4/0 TO MAGNETS FT 
LUGS EA 

2 QUAORUPOLES 
4/0 TO MGNETS FT 
LUGS EA 

LABOR SU~~ ARY 

: Craft : Total : Total : 
: Code : Hours : Labor K$ : 

PE 136.0 4.658 

SUl1 136.0 4.658 

Section V 

0.000 
4500 1. 56 CP 7.020 

120 1. 90 CP 0.228 
0.000 

5700 1. 56 CP 8.892 
151 1. 90 CP 0.189 

---------
16.419 
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0. 0 0.000 0.000 
60 0.5 30 .0 PE 34.25 1.028 B.048 

120 0.25 30 .0 PE 34.15 1. 018 1. 156 
0.0 0.000 0. 000 

76 0.5 38.0 PE 34.15 1. 302 10.194 
152 0.15 38 .0 PE 34.15 1. 301 1.590 

--------- ------------------
\36. 0 4.658 21. 087 



BEVATRON UPGRAOE 

Cost Est ilate De ta i ls 

~ajor COlponent/SubcOlponent: WBS : Date : Versi on: NAME :FIlENAnE: NOT E S 

SYSTEM TESTS 1.1.2.4. 1.6 12/24 /86 2 KRUP S2416 INJECTION BEAMl INE 

ltell: labor MATl. I 
No.: 1m TITLE Uni t : No. : Uni t : Cost : Total : No. : Uni t : Total : Craft: : Total : LABOR 

fteas. : Units: Cost : Basis: ttt K$ : Units: Hrs. : Hours : Code : $/Hr :l abor U: TOTAL $" 

I DIPOLES 0. 000 100 100.0 EM 25.45 2.545 2. 545 
2 QUADRUPOlES 0.000 24 24 .0 EN 25.45 0.611 0.61 I 
3 INST I CNT Rl SYS INTFC 0.000 4B 48. 0 EM 25.45 l. 222 1. 222 

--------- --------- ------------------
0.000 172.0 4.377 4.377 

lABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor KS: 

EN 172.0 4.377 

SUM 172.0 4.377 
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BEVATRON UPGRADE 

Cost Esti •• t, D,t.ils 

"ajor COlponent/Subcolponent: iBS : Date : Version: NA"E :FILENA"E: NOT E S 

DIPOLES 1.1.2.4.2.1 1122/87 3 ALL/JBH L2421 EXTRACTION BEAMLINE - 196KN/2 BATTERY PS 

lte.: l1aterial L.ber 
No. : ITE" TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : : Total : LAB OR 

"eas. : Units: Cost : Basis: Itt K$ : Units: Hrs. : Hours : Code : S/Hr :Labor K$: TOTAL $ 

C 

C 

I BLOCK,PDN71S01075 EA 
2 CU BUSS EA 
3 REGULATOR,VRCL1P-I EA 
4 ~IRIN6 EA 

6 INSTALLATION, CABLES LOT 
7 FIRING BRO ,FC066100 EA 
B RMV 12 SCR', BAL RCTRS EA 
9 CHANGE NATER cm EA 

10 MOVE / INSTALL 196 K~ EA 

12 DEBUG INSIALL-196 KN EA 
13 DRAWER CHASSIS FOR 3,7 EA 
14 ?AiIELS PREPARE ~ PAINT 
15 BLOCK , PDW71S0I075 EA 
16 COPPER BUS BAR EA 
17 CABLE /WIRE EA 
IB HlSTALLATlON CABLES LOT 
19 REMOVE RECTIFIERS EA 
20 CHANGE WATER CIRCUITS EA 
21 DEBUG INSTALL BATTS EA 
22 FIRING BRD FCOAU1.O EA 
23 REGULATOR, VRCL3P-1 EA 
25 DRlR CHASSIS FOR 22,23 EA 

LABOR SUM~ARY 
: Craft : Total : Total : 
: Code : Hours : labor K$! 

EI 240. 0 6.IOB 
EM 8B .0 2.240 
"S 12. 0 0. 402 
PT 32.0 I. 014 
PE 4B.O 1.644 
RG 6.0 0.IB7 

426.0 11.595 

Section V 

3 
2 
I 
I 

I 
I 
I 
2 
I 

I 
2 

6 
4 
2 
2 
2 
2 
2 
2 
2 
2 

277.B4 VO 
100.00 EU 
227.00 VO 
50.00 EU 

10.00 EU 
454.00 VO 
10.00 EU 
20.00 EU 
0.00 EU 

50.00 EU 
450.00 EU 

277.B4 VO 
100.00 EU 
200.00 EU 

10. 00 EU 
10.00 EU 
20.00 EU 
50 .00 EU 

230.00 VO 
227.00 VO 
450.00 EU 

0.834 
0.200 
0.227 
0.050 
0.000 
0.010 
0.454 
0.010 
0.040 
0.000 
0.000 
0.050 
0.900 
0.000 
I. 667 
0. 400 
0.400 
0.020 
0.020 
0. 040 
0.100 
0.460 
0.454 
0.900 

7.136 

Page 120 

2 

I 
I 
I 
2 

I 
2 
I 
2 
4 
2 
2 
I 
2 
2 
2 
2 
2 

8 
4 
4 
4 

I. 
S 

30 
8 

• 
32 
32 
12 
B 
4 
4 

I. 
16 
8 

2B 
8 
4 

32 

8.0 EI 
B.O EI 
4.0 E1 
4. 0 E1 
0.0 

16. 0 PE 
8.0 EI 
0.0 EI 

16.0 PT 
6.0 RG 
0.0 

32.0 EM 
64.0 EI 
12.0 "S 
1 •• 0 EI 
16.0 EI 
8.0 EI 

32. 0 PE 
16.0 EI 
16. 0 PT 
56.0 EM 
16.0 EI 
8.0 EI 

64.0 EI 

416. 0 

25.45 
25.45 
25.45 
25.45 

34.25 
25.45 
25.45 
31.70 
31. 20 

25.45 
25.45 
33. 50 
25.45 
25.45 
25.45 
34.25 
15.45 
31. 70 
25.45 
25. 45 
25.45 
25.45 

0.104 
0.104 
0.101 
0. 102 
0. 000 
0.549 
0.204 
0.000 
0.507 
0.187 
0. 000 
0.814 
1.619 
0. 402 
0.407 
0.407 
0.204 
I. 0% 
0.407 
0.507 
1.425 
0.407 
0.204 
1.629 

1.037 
0.404 
0.329 
0. 152 
0.000 
0.55B 
0.659 
0.010 
0.547 
0.187 
0.000 
0.864 
2.529 
0.402 
2.074 
0.B07 
0.604 
I. 116 
0.427 
0.547 
1.525 
0. a67 
0.653 
2.m 

11.595 IB.831 



Najor COlponent/Subcomponent: 

SYSTE~ INSTALLATION 

Ite.: 
No. : ITEN TITLE 

BEVATRON UPGRADE 

Co,t E,ti"te Det,il, 

NBS : Date : Version: NANE :F ILENA"E: N D T E S 

1.1.2.~.2.5 ImlB7 I ALLIJBN L2~25 EXTRACTION BEAKLINE 

K,teri,1 L,bor 
Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

KATL. ~ 
: Tot,1 : LABOR 

"eas.: Units: Cost : Basis:"t KS : Units: Hrs. : Hours : Code : $/Hr :lab or U: TOTAL $ 

I P.S. POSITIONING 
2 P.S. TO MAG CONNECT 

LABOR SUKMARY 

I EA 
I EA 

: Craft : Total : Total : 

Section V 

: Code : Hours : labor K$: 

PE 
RG 

SUK 

21.0 
9.0 

30.0 

0.719 
0.2BI 

{ . COO 

50.00 EU 
30.00 EU 

0.000 
0.000 

0.000 
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3 
3 

3 
7 

9.0 RG 
21 .0 PE 

10.0 

31. 20 0.2Bl 0.2BI 
3~ . 25 0.719 0.71 9 

I. 000 1.000 



BEVATRON UPGRADE 

Cast Esti •• t, D,t.ils 

M.j ar Ca.pan.ntISubca.panent: WBS : Date : Version: HA~E :FILENA"E: NOT E S 

SYSTEN TESTS 1.1.2.4.2.6 1122IB7 3 ALLIJ8H L2426 EXTRACTION 8EANLINE 

Hell: "aterial L.bor NATl. ~ 

Na. : ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 
"eas, : Un i ts: Cost : Basis:"t K$ : Units: Hrs. : Hours : Code : $/ Hr :Labor K$: TOTAL $ 

I DIPOLES-SYS CHKS ~ TSTS 
2 INSTLTN-SYS CHKS ~ TSTS 

LA80R SUMMARY 
: Craft : Total : Total : 
: Code : Hours : labor K$: 

EM 42. 0 I. 069 

SUM 42.0 1.069 

Section V 

0.000 
0.000 

0.000 
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30 
12 

30.0 EM 
12.0 EN 

42.0 

25.45 0.764 0.764 
25. 45 0.305 0.305 

1.069 1.069 



BEVATRON UPGRADE 

Cost Esti.ate Details 

~ajor Component /Subcomponent: NBS : Date : Version: NAME :FllENA"E: NOT E S 

EMITT MATCHER P.S/SEPTUM MAS 1.1.2.1.6. I 1I7IB7 2 BRUSSE C2461 SEPTUM MAGNETS PWR SUP 

Itel: M. tor i.1 Labor 
No. : ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

"eas. : Units: Cost : Basis:"t K$ : Units: Hrs. : Hours : Code : SJHr 

I PiR SUP, 20V/40A 
2 CHECKOUT 

EA 
EA 

LABOR SUMMARY 
: Craft : Total : Total : 

Section V 

: Cede : Hours : Labor K$: 

EI 
EN 

SUM 

4.0 
4.0 

B.O 

0.102 
0.1 02 

0.204 

2 1200.00 CP 
2 10 .00 EU 

2.400 
0. 020 

2.420 
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2 
2 

2 
2 

4.0 EJ 
4.0 EM 

B. O 

25 .45 
25. 45 

MAIL. ~ 

: Total : LABOR 
:L,bor K$: TOTAL I 

0.102 
0.102 

2.502 
0. 122 

0. 204 2.624 



BEVATRON UPGRADE 

Cost Esti.at, O, taiis 

Major COlponent/SubcOlponent: NBS : Date : Version: NAME :FIl ENAME: NOT E 5 

[nIn ~ATCHER P.S/S·{S INSTAL 1.1.2 .4.b.3 1124187 4 BRUSSE C2463 SYSTE~ INSTALLAT ION 

ltell : ~at"ial Labor ~ATL . I 
No . : ITE~ TITLE Unit : No. : Unit : Cost : Tolal : No . : Unit : Total : Craft : : Tolal : LABOR 

Meas . : Units: Cost : Basi s : Mt K$ : Units: Hrs. : Hours : Code : t /Hr :Labor K$: TO TAL $ 

1 
2 CABLE/INSTALLATION EA 
3 RACK/INSTALLATION EA 
4 RACK WIRING,fANS EA 
5 CHECKOUT EA 

LABOR SUMARY 
: Craft : Total. : Tolal : 

Scction V 

: Code : Hours : Labor K$ : 

EI 
EN 
PE 

20.0 
4.0 

16.0 

40 .0 

0.509 
0.1 02 
0.548 

1. 159 

1 0.00 CP 
2 150 .00 EU 
1 415.00 EU 
1 250 .00 EU 
1 10.00 EU 

0.000 1 0 0.0 EI 25.45 0.000 0.000 
0.300 2 B 16. 0 PE 34.25 0.54B 0.848 
0.175 1 4 4.0 EI 25.15 0.102 0.577 
0.250 1 16 16. 0 EI 25.45 0.407 0.657 
0.010 1 4 4. 0 E~ 25.45 0.1 02 0.1 12 

--------- -------.- ------------------
1.035 40.0 1.159 2.194 
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8EVATRON UPGRADE 

Cost Esti,ate Details 

"ajar CaQPonent/Subcolponent: W8S : Date : Version: NAME :FllENAME: NOTE 5 

EKITT KATCHER P.S/SYS TESTS 1.1.2.4.b.4 1I7IB7 2 BRUSSE C24b4 SYSTEM TESTS 

Item: Material labor 
No.: ITEM TITLE Uni t : No. : Uni t : Cost : Total : No. : Uni t : Total : Craft : 

MATL. ~ 

: Total : LABOR 
Meas. : Units : Cost : Basis : Mt Kt : Units : Hrs. : Hours : Code : $/ Hr :labor U: TOT AL $: 

1 POWER SUPPLY 
2 RACK/ WIRING 

EA 
EA 

LA80R SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labar K$: 

EM Ib.O 0.407 

SUM Ib.O 0.407 

Section V 

2 
I 

10.00 EU 
10.00 EU 

0.020 
0.010 

0.030 
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2 b 
4 

12. 0 EM 
4.0 EK 

Ib. O 

25. 45 
25.45 

0.305 
0.102 

0.325 
0.1 12 

0.407 0.437 



BEVATRON UPGRADE 

Cost Est i.ate Details 

"a jar COlponent/SubcOlponent: WBS : Date : Version: NA"E :FllENA~E: NOT E S 

INTLK/RING LAT NAG I. 1.3.1.1. I 117/87 4 PATTE 03111 

I tel: Naterial Labor NATL. ~ 

No. : ITEN TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 
lIeas. : Units: Cost : Basis: lit K$ : Units: Hrs. : Hours : Code : f/Hr iL.bar KS: TOT AL $ 

1 INTLK CABLES EA 90 

LABOR SUMNARY 
: Craft : Total : Total : 
: Code : Hours : labor Kf: 

EI 45.0 1.145 

SUN 4~.O 1.145 

Section V 

34 .65 CP 3.119 
0.000 

3.119 
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90 0.5 45.0 EI 
0.0 

45.0 

25 .45 1.145 
0.000 

40264 
0. 000 

1.145 4.264 



BEVAIRON UPSRA OE 

Cost Esti •• t, O,tails 

~ajor COlponent /Subcolponent : NBS : Dlte : Version: NAnE :FllENA~E: NOT E 5 

INILK/RINS INJ HAS 1.1. 3.1.1.2 117187 4 PATTE 03112 

Item: Material Labor 
No. : ITEH 11lLE Uni t : No. : Uni t : Cost : Total : No. : Uni t : Total : Craft : 

"eas . : Units: Cost : Basis:"t KS : Units: Hrs. : Hours : Code : 

I lNTLK CABLES EA 10 34.65 CP 0.347 10 0.5 5.0 EI 

0.347 5.0 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hou rs : labor KS: 

El 5.0 0.127 

SUM -5.0 0.1 27 
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HAIL. ~ 

: lotal : LABOR 
IIHr :labor Kf: IOTAL f 

25 .45 0.1 270. 474 

0.127 0.474 



BEVATRON UPGRADE 

Cost Esti"te Oet.ils 

Major COlponent /Subcomponent: WBS : Date : Version: MANE :FIlENA"E: NOT E S 

INTLKIRIN6 EITR MAG 1.1.3. 1.1.3 1I7IB7 4 PATTE 0311 3 

IteR: l1aterial labor mL. ~ 

No. : lIE" TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : : Tot,1 : LABOR 
Meas. : Units: Cost : Basis: ttt K$ : Units: Hrs. : Hours : Code : $/Hr :Labor Kf: TOTAL $ 

1 IIIllK CABLES EA 12 34.65 CP 0.416 12 0.5 b.O EI 25.45 0.153 0.5b9 

o.m b. O 0.153 0.5b9 

LABOR SUMMARY 
: Craft : Total : Total : 
: Cede : Hours : Labor K$: 

EI b.O 0.153 

SU! b.O 0.1 53 

Section V Page 128 



BEVATRON UPGRAOE 

Cost Esti •• t, O,t.ils 

Kajar Coaponent/Subcolponent: iBS : Date : Version: NAKE lFILENAI1El NOT E S 

INTLKlRING 'lAC SIS 1.1.3.1.1.4 1I7IB7 4 PATTE 03114 

Ite.1l: ~.teri.1 L.bor ~ATL. ~ 

No . : 1TE~ TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 
l'Ieas. : Units: Cost : Basis: Kt Kf : Units: Hrs. : Hours : Code : $/Hr lLabor K$: TOTAL $ 

I INTlK/ANNUN. CABLES EA 61 34.65 CP 2.114 61 0.5 30.5 EI 25.45 0.776 2.B~O 

2.114 30.5 0.776 2 .B~O 

LABOR SU~MARI 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

EI 30.S 0.776 

SU~ 30.5 0.776 
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BEVATRON UPGRADE 

Cost Esti.ate Details 

~ajor C09ponent/Sub(o~ponent: WBS : Date : Version: Mt1E : FlLENAI'IE: II 0 T E S 

INTLK/INJ BEAM LINES 1. 1. 3.1 . 1. 6 117187 4 PATTE 0311, 

Iten: Material Labor 
No. : ITEM TITlE Uni t : No. : Unit : Cost : Total : No. : Uni t : Total : Craft : 

Pleas.: Units: Cost : Basi s : lift KS : Units: Hrs. : Hours : Code : 

I INTLK CABLES EA 22 34 . 65 [P 0.762 22 0.5 11. 0 EI 

0.762 11.0 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor KS: 

EI 11.0 0.280 

11. 0 0.280 
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MATl. ~ 

: Tot.1 : LABOR 
!/Hr :L.bor K!: TOTAL I 

25.45 0.280 1.042 

0.280 1. 041 



BEVAIRON UPGRAOE 

Cost Est i,at. O. tails 

~ajor Ca~ponent / Sub(olp onent: iBS : Date : Version: NME : FllENAME: N a I E S 

INIL K/EIIRACI BMLN 1.1. 3.1 . 1. 7 1I7IB7 4 PATTE D31l7 

I tel : Mat.ria l Labor 
t~D. : lTE~ l\TLE Unit : No. : Unit : Cast : Tatal : No. : Uni t : Total : Craft : 

~ea s .: Units : Cost : Basis: Itt KS : Units: Hrs. : Hours : Code : 

I Ul IL~ CABLES EA B 34.65 CP 0.277 B 0.5 4. 0 EI 

0.277 4. 0 

WaR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : labor KS: 

EI 4.0 0. 102 

4.0 0.1 02 
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NAIL. \ 
: lotal : LABOR 

! /Hr :Labor Kt: 10lAL $ 

25. 45 0. 102 0.379 

0.1 02 0.379 



BEVATRON UPGRAOE 

Cost Est i.ate Oetails 
---------------------------------------------------------------------------------------------------------------------------- ---- ----'- - ---

Major COlponent / Subcoa~onent: WBS : Date : Version : NA~E :FIlENAHE: ,lOT E S 

INTLK/ ENITT MATCHER 1. 1.3 . 1. 1.11 II7IB7 4 PATTE 031111 

Ite;! : Ma terial Labor NATL. ; 
No. : ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

Keas. : Units: Cost : Basis: Kt K$ : Units: Hrs. : Hours : Code : $/Hr :Labor K1: TOTAL $ 

1 l~TLK CABLES EA 16 34. 65 CP 0.554 16 0.5 B.O EI 25 .45 0.104 0.758 

0.554 B. O 0.204 0. 75B 

LABOR SUMMARY 
: Craft : Tolal : Tolal : 
: Code : Hours : labor K$: 

[ 1 B.O 0.204 

SUN B.O 0.204 
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"ajar Co;ponent/Subcomponent: 

lN1LK/CNTL SYS lIHERFACE 

Ite.: 
No. : 1m TlTLE 

BEVAIRON UPGRADE 

Cost Esti •• te Det.ils 

WBS : Oate : Version: NAME :FIlENANE: N OlE 5 

L.1.3.1.L.L2 L124 /B7 4 PATTE D3L112 

Naterial Labor 
Unit : No. : Uni t : Cost : Total : No. : Unit : Total : Craft : 

mL.~ 

: lot.l : LABOR 
/'leas. : Uni ts: Cost : Basi 5 : Nt K$ : Uni ts : Hrs . : Hours : Code : $I Hr :l abor K$: TOT AL $: 

--------------------------------------.--------------------------------------------------------------------------------------------- -----
I RING I CON.~ RACK DBL HALF 2 9B4.Sb CP I. 9b9 2 12 24 .0 El 25 .45 O. b11 2.580 

C 0.000 2 9 IB. O ns 33.50 0.b03 0.b03 
2 RIN6 RELAY RAC K DBLE HALF 2 b075 .5b CP 12. 151 2 12 24 .0 El 25.45 O. bll 12.7b2 

C 0.000 2 9 IB. O ns 33.50 0.b03 0.b03 
3 OP10 22 RA CK DBLE 3 520.B3 CP I. 5b2 3 B 24.0 El 25 .\5 0.611 2. 173 

C 0.000 1 4 12.0 R6 31.20 0.374 0.374 
C 0.000 3 2 b.O PP 34. 25 O. ZOb 0.20b 

4 OP10 PC FRAME EA 3 bO .OO CP O. IBO J Ib 4B.0 MS 33.50 1. 608 I. 78B 
C 0.000 3 lb 4B.O EI 25.45 1.222 I. 222 

5 OP10 22 PC BOARD EA B4 200. 00 VQ lb. BOO B4 0 0.0 EI 25.45 0. 000 lb. BOO 
b OP10 22 nODULE EA 1344 7.50 VQ 10.0BO 0.0 0.000 10 .080 

--------- --------- ------------------
42.743 222 .0 b. 44S 49 . 191 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : labor KJ: 

EI 120.0 3.054 
"5 B4.0 2.814 
?P b.O 0.20b 
RG 12 .0 0.374 

su.~ 222.0 b. 44B 
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BEVATRON UPGRADE 

Cost Esti •• te Det.ils 

"a jar COl ponent /SubcOlponent : NBS : Dite : Version: NAME :FIlENAnE: NO T E S 

SYSTEM INSTALLATIDN 1.1.3.1.1.13 1171B7 1 PATTE D31113 

Item: Katerial L.bor !AT L. ~ 

;'io. : 1m TlTLE Unit • No. . Unit • Cost : Total . No. . Uni t : Total : Craft · : Total : LABOR • . , , , 
· /'leas . : Units : Cost : Basi s : "t KI : Uni ts : Hrs . : Hours , Code · I/Hr :Labor KI: TOTAL I , · ---------------------------------------------------------------------------------------------------------------- ---------------- ---------

1 D3111 0.000 90 1 90.0 EI 25.45 1.290 2.290 
2 D3112 0.000 10 1 10.0 EI 25.45 0.255 0.255 
3 03113 0.000 12 1 12. 0 EI 25.45 0. 305 0.305 
4 D3114 0.000 61 1 61.0 EI 25 .45 1. 552 1. 552 
5 03116 0. 000 22 1 22.0 EI 25.45 0.560 0.560 
6 D3 117 0.000 8 1 8.0 EI 25.45 0.104 0.204 
7 D31l11 0.000 16 1 16 .0 EI 25.45 0.407 0.407 
8 D31112 0.000 0.0 0.000 0.000 

C 1m II 0.000 2 3 6.0 EI 25.15 0.153 0.153 
C 1 TEM 12 0.000 2 3 6. 0 EI 25.45 0. 153 0. 153 
C 1 TEM 13 0.000 3 6 18.0 EI 25.45 0.458 0.458 
C ITEM 14 0.000 3 8 24 .0 EI 25.45 0.611 0.611 
C ITEM 15 0.000 84 I 84.0 EI 25.45 2.138 2.138 
C ITEM 16 0.000 1344 0.017 22.9 EI 25.45 0.581 0.581 

--------- --------- -----------.------
0.000 379.8 9. 667 9.667 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$ : 

EI 379.8 9.667 

SUM 379.9 9.667 
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BEVATRON UPGRADE 

Cost Esti •• t. Details 

Major Co~ponent /Subcoapon ent: WBS : Date : Version: NA~E :FILENAME: NOT E S 

svsm. TESTS 1.1 .3.1.1. 14 lIB/B7 1 PATTE D3l114 

Itell: naterial Labor HAIL. ~ 
No. : !TEM TlTLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : : Total : LABOR 

/'leas.: Units: Cost : Basis: Mt K$ : Units : Hrs. : Hours : Code : $/ Hr :La bor K$: TOTAL t 
-----------------------------------------------------------------------------------------------------------------------------------------

I Dli LL 0.000 90 90.0 EN 2,. " 2. 290 2. 290 
2 03LL2 0. 000 10 10.0 EM 2,.45 0.255 0. 255 
3 D3113 0.000 12 12.0 EM 25.45 0.305 0.305 
4 D3LL4 0.000 61 61.0 EM 25.45 L. 552 L. 552 
, Dm6 0.000 22 22 .0 EM 2'.45 0.560 0.560 
6 031 I 7 0.000 B B. O EM 25.45 0. 204 0.204 
7031111 0.000 16 16. 0 EM 25 . 45 0.407 0.407 
B D3LL12 0.000 0.0 0. 000 0. 000 

C !TEM 15 0.000 B4 2 16B.0 EM 25. 45 4. 276 4. 276 
--------- --------- ------------------

0.000 3B7.0 9. 849 9. 949 

LABDR SUMMARV 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

3B7.0 9.849 

SUM lB7.0 9.B49 
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BEVATRON UPGRADE 

Cos t Esti.ate Details 

Major COF.ponent/Subcolponent: WBS : Date : Vers ion: NAftE :FllENAKE: NOT E 5 

Tilling Generator 1.1. 3.1. 2.1 1/13/B7 Sixth JBH/ALL l3121 Uses WIS iteas I-9;Install & Sys les t; Desi ,n 

I tell: Haterial Labor HAl L. ~ 

No. : ITEM TITLE Unit ] No. : Unit : Cost : Total : No. : Unit : Tota l : Craft: : Total : LABOR 
fteas. : Units : Cost : Basis: Kt K$ : Units: Hrs. : Hou rs : Code : HHr :labor KS: TOTAL $ 

C 
I B dot Loop e. 

IV Painting; All Bins 
20 Silkser een; All Bins 
2 Hall Probe Systeo ea 

C Bell BID HR2 ea 
C Pr obes-H1J 061 B ea 
C Calibrated 2S ' Cables ea 
C 
C 
C 
C 

C 

C 
c 

3 NHR Probe ea 
4 Cons ~ Si g Bufr S1S ea 

6 t'lent SCheduler ea 
7 Isolatn At; p & Di stb tr ea 
B B dot Drv'd Plse Sen " 
9 Vol t/F req Convert rs ea 

17 III B dot Loop ea 
C (5 ) Fab l10unt Hdllle ea 

IB I3l NHR Probe S'(steo 
, 131 Fabr " ,t, Hounti ng 

10 Si.utatar EA 
C III Bin EA 
C 12,; Analog Boords EA 
C 12b l Digital Bauds EA 
C 131 Po wer Suppl y EA 
C 14i B,d Plane Wiring 
C lSI Pigs, Cnctrs, 5.5 EA 

13 141 C.nsol d I Sig Buff 
C 121 Hnt Hise Elect Chas 
C il l F, b Buffer A.p EA 

i4 (6) Event Sche du l er 
C (1) Single Ht Bin EA 
C 12al Digita l Cards EA 
C 12bJ Analog Card s EA 
C Ili Power Suppl1 EA 
C (~ l Connectors EA 
C 151 eact Pl ane Wirng 
C 
C 

Section V 

700 .00 EU 

0.00 
I 36BO.00 CP 
2 m .oo CP 
2 115.00 

I 19500 .00 CP 
I BOO, OO EU 

0.00 EU 

1250. 00 EU 
2 4000.00 EU 

o 
100. 00 EU 

I 
I 120 .00 CP 
B BO.OO EU 
7 50.00 EU 

250.00 CP 

5 20.00 CP 

2390 .00 EU 

I 120.00 CP 
15 50 .00 EU 
5 75 .00 EU 

250 .00 CP 
IS 15 .00 CP 

0.700 
0.000 
0.000 
0.000 
0.000 
3. 6BO 
o.m 
0.230 
0.000 
0.000 
0.000 
0.000 

IV. SOD 
O.BOO 
0.000 
0.000 
0.000 
1.250 
B. OOO 
0. 000 
0. 000 
0.000 
0. 100 
0.000 
0.000 
0.000 
0.120 
0.640 
0.350 
0.250 
0.000 
0. 100 
0.000 
0.000 
2.3VO 
0.000 
0.120 
0,750 
0.375 
0.250 
0.225 
0.000 
0.000 
0.000 

Page 136 

6 
6 

2 

I 
IS 
5 

2. 4 
4 

4 

1.5 

8 

4 

B 

IB 

4 
60 

B 
1.5 
1.5 

16 

0.0 
0. 0 

14.4 NS 
24.0 ES 
0. 0 
0.0 
0.0 
0.0 
0.0 
0. 0 
0.0 
0.0 
0. 0 
4.0 PP 
0.0 
0.0 
0.0 
0.0 
3.0 El 
0.0 
0.0 
0.0 
B.O Hl 
0. 0 
4. 0 HT 
0.0 
B.O EI 
0.0 
0.0 
0.0 

lB.O EI 
0.0 
0.0 
4.0 E I 

60 .0 EI 
0.0 
8.0 EI 

22.5 EI 
7.5 EI 
0.0 
0.0 

16 .0 EI 
0. 0 
0.0 

33.50 
25 , 45 

34.25 

25. 45 

22.50 

22 ,50 

25,45 

25.45 

25.45 
25 ,45 

25. 45 
25, 4S 
25 .4S 

25 , 45 

0.000 
0.000 
0.4B2 
0.611 
0.000 
0.000 
0.000 
0.000 
0.000 
0. 000 
0.000 
0.000 
0. 000 
0.117 
0.000 
1) ,000 
0.000 
0.000 
0.076 
0. 000 
0.000 
0.000 
O. IBO 
0.000 
0.090 
0. 000 
0,204 
0.000 
0.000 
0.000 
0.45B 
0.000 
0.000 
0.102 
\. 527 
0,000 
Q. 204 
0,573 
0.111 
1) , I)!)t) 

0.000 
0.407 
0.000 
0.000 

0.700 
0.000 
0.482 
0.611 
0.000 
3.680 
o.m 
0.230 
0. 000 
0.000 
0.000 
0.000 

19 .500 
0.937 
1),001) 
0.000 
0.000 
1.250 
B.m 
0. 000 
0.000 
0.000 
0.280 
0.000 
0.090 
0.000 
0.324 
0.640 
0.350 
0. 250 
1) , 458 
0.100 
0.000 
0.102 
3.m 
0. 000 
0.~24 

1.323 
0.566 
1) ,250 
0.225 
1).407 
0.000 
0.000 



C 0.000 0.0 0.000 0. 000 
C 0.000 0.0 0.000 0.000 

IS 171 Isltn A.p I Oist 0.000 0. 0 0. 000 0.000 
C III 131 7693 Cards EA 9 156. 00 EU 1. 404 9 1.5 13.5 EI 25.45 0.344 1. 74B 
C 121 Du.1 Suffer Cards EA 9 50.00 EU 0.450 9 1.5 13.5 EI 25.45 0.344 0. 794 
C 131 lAID Bin EA I 120.00 EU 0.120 32 32. 0 EI 25 .45 O. B14 0.934 
C 141 Po • ., Suppl Y fA I 250.00 CP 0.250 0.0 0.000 0.250 
C 151 Plugs EA IB B.OO CP 0.144 0.0 0.000 0.144 
C 161 Coax Fittings EA IB 2.00 CP 0.036 0.0 0.000 0.036 
C 0.000 0.0 0.000 0.000 
C 0.000 0.0 0.000 0. 000 

16 IBI B dot Pulse G.n. 0.000 0.0 0.000 0.000 
C II I Bin Ass2lbly EA I 120.00 CP 0.120 I B B.O EI 25. 45 0.204 0.324 
C 12. 1 5 Analog Boards EA 5 75.00 EU 0.375 5 1.5 7.5 ES 25.45 0.191 0.566 

12bl 20 Digital Boards EA 20 50.00 EU 1.000 20 1 20.0 EI 25 .45 0.509 1.509 
C 0.000 0.0 0.000 0.000 
C 0.000 0.0 0.0<10 0. 000 
C 131 Po"" Supply EA 250.00 CP 0.250 0.0 0.000 0.250 
C 141 Bac~ PliO. lir. 0.000 10 10. 0 EI 25.45 0.255 0.255 
C 151 Con.ctrs; S.i t(h.s EA 5 20.00 CP 0.100 0. 0 0.000 0.100 
C 0.000 0.0 0.000 0.000 
C 0.000 0.0 0.000 0.000 
C 191 Bac~ Plan. lir ing 0.000 B B.O EI 25.45 0.204 0.204 
C 0. 000 0.0 0.000 0.000 
C 0.000 0.0 0.000 0. 000 
C 0.000 0.0 0. 000 0.000 
C 0.000 0.0 0.000 0.000 
C 0.000 0.0 0.000 0.000 
C 0.000 0.0 0. 000 0.000 

11 EVl!nt De coder 0.000 0.0 0.000 0.000 
C III 8i n EA 120. 00 CP 0.120 B B. O EI 25.45 0.204 0.324 
C 121 Digit.1 Boards EA 10 50.00 EU 0.500 <).0 0.000 0. 500 
C 131 Po.er Su ppl y EA I 250 .00 CP 0.250 0.0 0.000 0.250 
C 141 Back PI.ne Wiring 0.000 IB IB.O fI 25.45 0.45B 0.458 
C ( ~) P1lJ.qs , Cnctrs , SIfS EA 5 10. 00 CP 0.050 0.0 0. 000 0.050 

18 !I I Cemp ,~on ltrfc Bin EA I 110.00 CP 0. 120 B B.O EI 25.45 0.204 0.124 
C 12. 1 D'git,l Board, EA 5 90.00 EU 0.450 <) .0 0. 000 0.450 
C I:bl An"og ,oards EA 5 50.00 EU 0.150 0.0 0.000 0.250 
C 131 Power Supply EA 250 .00 CP 0.250 0.0 0.000 0.250 
C 141 Back Pl.ne l iring 0.000 IB IB. O EI 25.15 0.45B 0.45B 
C (5 ) Pl qs, Cntrs, SNS EA 5 20.00 CP 0.100 0. 0 0.000 0.1 00 

--------- --------- ------------------
46.959 365.9 9.428 50 .187 

-------------------------------
LABOR SUMARI 

: Craft : Tot.1 . Tot.1 : . . Code . Hou rs : loibor KS: . . 
-------------------------------
ES 31. 5 0.B02 
EI 304.0 7.737 
.15 14.4 0. 4B2 
MT 12 .0 0.270 
IP 4.0 0.137 
----------.- ------------------
SUM 365.9 9.42B 
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BEVATRON UPSRAOE 

Cost Esti.at, O,tails 

~ajor COlponent/Subcolponent: iBS : Oat' : Version: NAME :FILENAME: NOT E S 

Tiling-Pulse Distribution 1.1.3.1.2.2 12/5/B6 First JBH/ALL L3122 Consists of .ork-sheet It .. NO. 10 

Itell : Material Labor MATL. I 
No . : 1m TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : : Total : LABOR 

/'leas. : Uni ts: Cost : Basi 5 : /'It KS : Uni ts: Hrs. : Hours : Code : I/Hr :Labor KI: TOTAL I 

1. Clen -up, Reov Old Syst. 0.000 160 160.0 EM 25.45 4.072 4. 072 

0. 000 160.0 4.071 4. 072 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Lo1bor K$: 

EM 160. 0 4.072 

SUM- 160.0 4. 072 
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BEVATRON UPGRADE 

Cost Esti.ate Details 

Ma jor Co;ponent /Subco.ponent: iBS NOT E S 

SHIlAC Synchronilation 1.1. 3.1.2.3 111 3/87 Third JSH/All l3123 Deleted Elect Oesign & Hoved Sys Check 

Itel: l1aterial labor HATl. ~ 

No. : l1E~ TITLE Unit : No. : Unit : Cost : Total : No . : Unit : Total : Craft : : Total : lABOR 
~ea5.: Units: Cost : Basis: tn Kf : Units: Hrs . : Hours : Code : $/Hr :labor U: TOTAL S 

I. Bi n EA 
2. Digi tal PC Cards EA 
.J. Po", Suppl y EA 
4. Connectors EA 
5. Back Plane iiring 
O. Painting 
7. Silksc"," 
8. Back Plane iiring 

lABOR SUMMARY 
: Craft : Total : Total : 

Section V 

: Code : Hours : Labor K:S: 

ES 
EI 
~ S 

SUM 

4.0 
26.0 
2. 0 

32. 0 

0.1 02 
0.662 
0.067 

0.831 

120.00 CP 
30 50. 00 EU 
1 250.00 CP 

10 15.00 CP 

0.120 B 8.0 EI 2~.4~ 0.204 0.324 
U OO 0. 0 0.000 I. ~OO 
0.250 0. 0 0.000 0.250 
0.150 0. 0 0. 000 0. :50 
0.000 10 10 .0 EI 25.45 0.255 0.255 
0. 000 2 2. 0 HS 33.50 0.067 0.067 
0.000 4 4. 0 ES 25.45 0.102 0. 102 
0. 000 8 B. O EI 25 .45 0. 204 0.204 

--------- --------- ------------------
2. 020 32 .0 0.B31 2. 951 
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BE VA l RON UPGRADE 

Cost Est i.at. D.tails 

Kajor Cotponent/Subcolponent: WBS : Date : Version: N A~E lFILEtIAME! N 0 I E S 

Syst •• Inst al lation 1.1 .3.1.2.5 I124 /B7 2 JBH/ALL L3 125 BID of inst ln fro. L3121 

ltea: Hater ial Labor 
No . : lIEH TlTLE Uni t : No. : Unit : Cost : Tota l : No . : Unit : Total : Craft : : lotal : LABOR 

Heas. : Units: Cost : Basis: Kt U : Units: Hrs . : Hours : Code : l/Hr !Labor K$! TOTAL $ 
-----------.-----------------------------. -.---------------------------------------------------------------------- -----------------------

I B dot Loop ea 
• Installation ea 

2 Hall Probe Syst •• ea 
a Fabricate "ounting ea 
b install Probes 
c Inst! chasi s-Conn Cbls 

3 NMR Probe Syst •• 
, Probe Inst. 1I 
b Inst! Connect Cabls 

4 Consol d & Sig Buff 
, R,k Loe IAss.bll 
b R,k Loe IMount! 
c Rak Loc IMount! 
d Rak Loc 'IRak Pori It 

5 C,roduit Run to MCR It 

LABOR SUMMARY 
: Craft : Total : Total : 
: CDde : Hours : Labor K$: 

NI 
?E 
R6 

SUM 

Section V 

24.0 
25.0 
64 .0 
2.0 

115. 0 

0. 611 
0.563 
2.192 
0.062 

3.428 

I 
2 100 . 00 EU 

4BO 0.04 CP 
ISO 5.00 CP 

0.000 0.0 0.000 0.000 
0.000 8 B. O MI 22.50 O.I BO O.IBO 
0.000 0.0 0.000 0. 000 
0.200 2 6 12 .0 HI 22.50 0.270 0.470 
0.000 2 2 4.0 HI 22 .50 0.090 0. 091) 
0.000 2 2 4. 0 E I 25.45 0.102 0. 102 
0.000 0.0 0.000 O. 000 
0.000 I 1.1) HI 22 .50 0.023 0.023 
0.000 4 4. I) EI 25.45 0. 102 0. 11)2 
0.000 0.0 0.000 0.001) 
0.000 6 6.0 EI 25.45 0.153 0.153 
0.000 2 1.0 RG 31. 10 0.062 0.062 
0.000 10 10.0 EI 25.45 0.255 0.255 
O,OIB 4 4.0 PE 34.25 0.137 0.155 
0.750 60 60.0 PE 34 .25 2.055 1.805 

--- ---- - - - - - --- --- ------- - - ---- -- ---

0.968 115.0 3.428 4. ·396 
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BEVATRON UPGRADE 

Cost Estilato Ootails 

~ajor Component /Subcomponent: iBS : Date : Version: NA~E :FILENAME: 110 IE 5 

Sys to. Chock and Tost 1.1.3.1.2.b 11I3/B7 Second JBH/ALL L312b BID of Syste. Chock fro. all Tioing Sys iobs 

Itu: N,torial Labor NATL. I 
No.: 1m TITLE Unit : No . : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

Pleas. : Units: Cost : Basis : PIt KS : Units: Hrs. : Hours : Code : S/ Hr :labor U: TOTAL :J 
------------------------------------------------------------------_._--._----._-----------._---------------------------------------------

I. Hall Probo Systo. 0.000 B B.O EM 25.45 0.204 0. 204 
2. NPIR Probe 0. 000 b b. O EN 25 .45 0.153 0.153 
3. Consold I Sig Buffr 0.000 b b. O EN 25.45 0.153 0. 153 
4. Conduil Run 10 MCR 0.000 4 4. 0 EM 25.45 0. 102 0. 102 
5. Function Control 0.000 Ib Ib .O EM 25.45 0.407 0.407 
b. Isoltn Alp I Dist 0.000 Ib Ib.O EM 25.15 0.407 0.407 
7. B dot Pulso Gon 0.000 I Ib Ib. O EM 25.45 0.407 0.407 
B. Volt/Froq Con,trs 0.000 2 4 B. ,) EM 25.45 0.204 0. 204 
9. SHILAC Sync Bin 0.000 24 24.0 EM 25.45 O. b II O.bll 

--------- --------- ------------------
0.000 104.0 2.b47 2.647 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : labor KS: 

EM 104.0 2.b47 

SUM 104.0 2.b47 
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BEVATRON UPGRAOE 

Cost Esti.,t. O.t,ils 

"ajar COlponent/SubcOlponent: WBS : Date : Version: NA"E :FlLENA"E: NOT E S 

VACUUM MONITORING 1.1.3.1.3 1126 /87 3 HENDERSONE313 Yacuul ,cnitorinq equiplent 

ItE'1i : ",teri,1 L,bor HATL. I 
tlo. : ITE" TITLE Unit : No. : Unit : Cost : Total : No . : Unit : Total : Craft: : Total : LABOR 

"eas. : Units: Cost : Basis:"t K$ : Units: Hrs. : Hours : Code : S/Hr :Labor K$: TOTAL $ 
----------------------.---.----------------------------------------------_.--------------------------------------------------------------

1 RGA PIS EA 

2 PIS ION UHV TUBE EA 

3 STD 1011 GAUGE PIS EA 

4 HASTINGS GAUSE PIS EA 
5 INSTALL CHASSIS 
6 FAB CABLES 
7 INSTALL CABLES 
8 EQU IPMENT CHECKOUT 
9 FAB PUSHBUTTON PANEL EA 

10 fAB LITE PANEL EA 
11 FAB ~IRES EA 
12 FAB CROSSCONNECT SET SET 
13 INSTALL PB PANEL 
14 INSTALL LITE PANEL 
15 INSTALL CROSSCONNECTS 
16 'ULL IN WI RES 
17 ~AKE CROSSCONNECTS 
IB lEST CONTROL SET 

LABOR SUMARY 
: Craft : Total : Total : 

Section V 

: Code : Hours : Labor K$: 

EI 
E~ 

SUM 

266.0 
n.o 

341. 0 

6.7 70 
1. 931 

8.704 

I 18000.00 EU 18.000 
0.000 
0.000 

6 2500. 00 EU 15.000 
0.000 

8 2000.00 EU 16. 000 
0.000 

16 550.00 EU 8.800 
0.000 
0.000 
0.000 
0.000 

1 350.00 EU 0.350 
I 200. 00 EU 0.200 
8 20. 00 EU 0.160 
I 250.00 EU 0.250 

0.000 
0.000 
0. 000 
0.000 
0.000 
0.000 

--- .-----
58.760 
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0.0 0.000 18. 000 
0. 0 0. 000 0.000 
0.0 0. 000 0. 000 
0. 0 0.000 15.000 
0.0 0.000 0.000 
0. 0 0.000 16.000 
0.0 0.000 0.000 
0.0 0. 000 8.BOO 

31 2 62. 0 El 25.45 1.576 1.578 
100 0.5 50.0 EI 25 .45 1. 273 1.273 
100 0.2 20.0 EI 25.45 0.509 0.509 

I 60 60.0 EM 25.45 1. 527 I. 527 
I 40 40.0 EI 25.15 I. 018 1.368 
1 16 16. 0 EI 25.45 0.41)) 0.607 
8 , 16. 0 EI 25.45 0.407 0.567 , 

0.0 0.000 0.150 
1 2 2. 0 EI 25.45 0.051 0.05 1 
1 2 2.0 EI 25.45 0.051 0.051 
I 4 4.0 EI 25.15 0.1 01 0. 102 
8 6 4B. O EI 25.15 1. 222 1. 222 

6 6. 0 EI 25.45 0.153 0.153 
16 16. 0 EM 25 . 45 IU 07 0.407 

------ --- ------------------
312.0 B.704 67.464 



BEVATRON UPGRADE 

Cost Esti.,te Details 

Hajor Co,ponent/Subcolponent: iBS : Date : Version : NA"E :FIlENA~E: II 0 T E S 

RAD "DN/S'{NCHROTROH AREA 1.1.3.\.4 . \ l/B/B7 3 PATTE 03141 

Itea: "ateri,1 L,bor HATL. ~ 

Ho.: \m TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : : Tot,\ : LABOR 
!'leas. : Units: Cost : Basis: I'It K$ : Units: Hrs . : Hours : Code : $/ Hr :labor K$: TOTAL J: 

I HEUTRON DETECTORS EA 511.66 AB4 1.047 4 \6 64.0 EI 25.45 1. 619 3.675 
C 0.000 4 4.0 ES 25.45 0. 11)2 0. 101 
C 0.000 0.0 0.000 0.000 
C 0.000 4 \\ .5 46.0 NC 49.BO 2.29\ 2. 291 
C 0.000 4 5 20.0 MS 33.50 0.670 0.670 

1 N. D. TUBES ISPARESI EA 6 250 .00 VQ 1. 500 0.0 0.000 \.500 
3 H.O. P.S. \\Y9463 EA 2 400.00 CP O.BOO 2 26 52 .0 EI 25.45 1.323 2. \23 
4 ,~.D .DIST.PHL.IIY6454 EA \ 620.00 CP 0.620 I .35 35.0 EI 15 . 45 0.89\ 1.511 
5 SCALER 12Y4BS5 EA 3 16\3.00 VQ 7.B39 3 60 IBO.O EI 25 .45 4.58\ 12.410 

C 0.000 3 1 6.0 PP J4.25 0.206 0.206 
6 ,~ E U TROH SOURCE EA 6 110. 00 VQ 1.310 0.0 0.000 \ . 320 

-- - - - ---- --------- ------------------
\4. \26 407 .0 \ 1. 692 25.8\B 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : labor K$: 

ES 4.0 0. 102 
EI 331.0 B. 424 
~S 20 .0 0.170 
NC 46.0 1. 29\ 
1P 6.0 0.206 

407 .0 11.692 
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BEVATRON UPGRADE 

Cost Esti •• te Det.ils 

~a j or COlponent/Subcolponent : WBS : Date : Version : NANE :FILENA"E: NOTE 5 

RAD MON / LOC INJ MODS 1.1. 3.1.4.4 1211/B6 I PATTE 03144 

Ite;: "ahrial L.bor NATL . I 
No. : ITEM TITLE Unit : No. : Uni t : Cost · : Total : No. : Unit : Total : Craft : : Total : LABOR 

Neas. : Uni ts: Cost : Basi s : "t K$ : Uni ts: Hrs. : Hours : Code : I /Hr :L.bor K!: TOTAL $ 

I IRA'( DETS EA 2 1000. 00 VO 2. 000 0.0 0.000 2.000 

2.000 0.0 0.000 2.000 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

su~ 0.0 0.000 
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BEVATRON UPGRADE 

Cost Esti . ate Details 

~djor Co;ponent/Subco;ponent : NBS : Date : Version : NAME :FIlENAME: NOT E S 

RAD HON/TRANSFER LINE 1.1.3. I .4. S 121171 B6 I PATTE D3l4S 

Ite~ : Material Labor MATL. ~ 

No. : ITEM TITlE Unit : No. : Uni t : Cost : Total : No. : Un i t : Total : Craft : : Total : LABOR 
"eas.: Units: Cost : Basis: Ht KS : Units: Hrs. : Hours : Code : S/Hr :labor K$: TOTAL $ 

I NEUTRON SOURCE EA 8 220 .00 VQ l. 760 0.0 0.000 1. 760 

l. 760 0.0 0.000 1. 760 

LABOR SUMMA RY 
: Craft : TQtal : Total : 
: Code : Hours : labor K$: 

smt 0.0 0.000 
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~a j or COlponent /Subcoaponent: 

RAO KON IEPB AREA 

Hel: 
No. : ITEM TITLE 

BEVAIRON UPGRADE 

Co,t E,ti.at, O,tail, 

WBS N 0 I E S 

1.1.3.1.4.6 I/B/B7 3 PATTE 03146 

Ka teri.1 Labor 
Unit : No . : Unit : Cost : Total : No. : Unit : Total : Craft : 

KAIL. ~ 

: lotal : LA BOR 
~eas . : Units: Cost : Basis: !'It K$ : Units: Hrs. : Hours : Code : $/Hr :labor U: TOT AL $ 

I COAl-HISS 10 C200 RUN 10 81 .00 CP 0.810 0.0 0. 000 0.810 
C 0.000 12 12. 0 EI 25. 45 0.30S 0. 305 
C 0.000 0.0 0.000 0. 000 

2 NEUIRON SOURCE EA 21 220.00 VQ 4.620 0.0 0. 000 4.620 
--------- --------- ------------------

S. 430 12.0 0.305 5. 735 

LABOR SUMKARY 
: Craft : Tetal : Total : 
: Code : Hours : labor K$: 

EI 12.0 0.305 

smt 12. 0 0.30S 
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BEVATRON UP6RAOE 

Cost Esti.ate Oetails 

~a j or Component/Subcolponent: : Date : Vers ion! NANE :FllENAHE: NO IE S 

RAO MON/eNIl SYS (lnFCE I.U.I.U 12/4 /B6 I PATTE Dll4S 

I tell: labor 
No. : ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

Neas. : Uni ts: Cost : Basi 5 : Pit K$ : Uni ts: Hrs. : Hours : Code : 

I INIERfACE 1413121 EA I 1000.00 EU 1.000 0.0 
2 SOK-B6 CHASSIS EA 2 2000.00 EU 4.000 0. 0 
3 TEK CNTR/T"R DC-SOlA EA 16 1420.00 CP 22 .720 0.0 
4 TEK RT"-S06 "AIN fR" EA 4 725. 00 CP 2.900 0.0 

--------- ---------
lO.620 0.0 

lABOR SU,I" ARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

SU" 0. 0 0.000 
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MATL. & 
: Total : lABOR 

I/Hr :labor KI: TOTAL I 

0.000 1.000 
0.000 4. 000 
0. 000 22 .720 
0.000 2.900 

------------------
0.000 lO.620 



~a jor COlponent/SubcOlponent! 

sysm INSTALLATlOlI 

Ite(D : 
No.: ITE~ TITLE 

BEVATRON UPGRADE 

Cost Es ti.a te Details 

WBS : Date : Version: NAME :FILENAKE: NOT E S 

1.1. 3. 1. 4.9 lIB/87 1 PATTE 03149 

Plahrial labor 
Uni t : No. : Uni t : Cost : To tal : No . : Uni t : Tohl : Craft : 

~ATL. I 
: Total : LABOR 

/1U5. : Units : Cost : Basis: PIt KS : Units: Hrs . : Hours : Code : $/Hr :l abor U: TOT AL $ 
-----------------------------.---------------------------._------------._------_.-----------._-------------------------------------------

C 
C 
C 

C 
C 

1 0.1141 
1 TEM 13 
ITEM 14 
ITEM 15 

'I 03 144 
1 03 146 
4 03148 

ITEM 12 
ITEM 14 

LA BOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

El 
PE 

SUM 

70.0 
10.0 

SO.O 

1. 7S2 
0.343 

2. 124 

Scction V 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

---------
0.000 
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0.0 0.000 0.000 
2 'I 4.0 EI 25 .45 0. 102 0.1 02 
1 2 2.0 EI 25 .45 0.051 0.051 
3 B 24 .0 EI 25 .45 0.611 0.0 11 
2 8 16.0 El 25.45 0.407 0.407 

10 1 10 .0 PE 34.25 0.343 0.343 
0.0 0.000 0.000 

2 4 8.0 EI 25.45 0.204 0.204 
4 4 16 .0 EI 25 .45 0.407 0. 407 

--------- .--------------_. -
80.0 2. 124 2.124 



~.jor Compon~nt/Subcolponent: 

sysm TESTS 

Item : 
110.: ITEH TlTLE 

BEVATRON UPGRADE 

Cos t Esti.at, O,tails 

WBS : Date : Vers ion: NAME : F ILENA~E: NOT E S 

1.1.3. 1.4. 10 1/8/B7 1 PATTE D31 41 0 

Hateri al Labor 
Unit : No. : Unit : Cost : Total : No . : Unit : Total : Craft : 

HAlL. I 
: Total : LABOR 

Meas. : Units: Cost : Basi s : Kt K$ : Units: Hrs. : Hours : Code : $/Hr :Labor K$: TOTAL $ 

1 D3 14 1 0.000 0.0 0.000 0.000 
C ITEM 11 0.000 4 1 B.O EM 15.45 0. 204 0.204 
C ITEH 13 0.000 2 3 6.0 EM 25.45 0.153 0. 153 
C ITEH II 0.000 1 l 3.0 EM 15 .45 0. 076 0.076 
C ITEM 15 0.000 3 12 36.0 EM 25.45 0.916 0.9 1b 

1 D3 144 0.000 2 B.O EM 25.45 0.2') 4 0.204 
3 D3146 0.000 0.0 0.000 0.000 

C ITEM 11 0.000 10 0.5 5. 0 EH 25.45 0.127 0. 127 
4 D3148 0.000 0.0 0.000 0.000 

C ITEH 11 0.000 1 1 1.0 EN 15.45 0."51 0.051 
C ITEM 11 0.000 2 10 20.0 EM 25.45 0.509 0.509 
C ITEM 13 0.000 16 1 16.0 EM 15.45 0. 407 0.407 
C ITEM 14 0.000 4 1 B.O EM 25 . 45 0.204 0.204 

--------- - -- - - ---- ------------------
0.000 112.0 2.850 2.850 

LABOR SUMARY 
: Craft : Tota l : Tot al : 
: Code : Hours : labor K$: 

112.0 1.850 

SUM 112 .0 2.B50 
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BEVATRON UPGRADE 

Cost Estilat, D,tails 

~a j or Component /Su bc oro ponent: IBS : Date : Version: NA~E :FIlENA~E: NOT E S 

SYNCHROTRON AREA /OlE 1.1. 3. I. S. 1.1 1112/07 6 ORUSSE C31SI1 STD CHASSIS MOVED 

Itea: Material Labor MATL . I 
110. : ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Toh l : Craft : : Total : LABOR 

~eas. : Units : Cost : Basis : Itt Kf : Units: Hrs. : Hours : Code : $/Hr :Lab or K$: TOTAL $ 

: PREAMP CHASS IS EA 
1 DETECTOR CHASS IS EA 
3 S PIECE CARD P.S. EA 
4 WIRE CHECK EA 

LABOR SUMMARY 
: Craft : rot ,)} : Total : 

Section V 

: Code : Hours : Labor K$: 

[I 
EM 

100.0 
16. 0 

1\6.0 

2.m 
0.407 

2.951 

400. 00 EU 0.400 
BOO.OO EU O.BOO 
ISO.OO CP O. ISO 
10.00 EU 0.010 

---------
1.360 
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40 40. 0 EI 25.45 1. 018 1.4 1B 
I 60 bO .O EI 25.45 t.S27 2.327 
I B B. O EM 25.4S 0.204 0.3S4 
2 4 B. O EM 25 .4S 0.204 0.214 

--------. ------------------
116. 0 2.m 4.312 



BEVATRON UPGRADE 

Cost Estiaate Oetai ls 

~ajor COlponent /Subcolponentl WBS : Date : Ver si on: NA"E :FILENAME: NOT E S 

SYNCHROTRON AREA/ORBIT 1.1. 3.1 .5.1.2 1I24IB7 6 BRUSSE C31512 STD LOGIC CHAS MOVED 

Ite. : Material Labor MATL. I 
No. : ITEM T lTLE Unit : No. : Unit : Cost : Total : No . : Unit : Total : Craft : : Total : LABOR 

l'Ieas . : Units: Cost : 8asis: ~t K$ : Units: Hrs . : Hours : Cede : $/Hr :Labor U: TOTAL $ 

1 PREAMP CIRCUITS EA 
1 DET ECT OR LOGIC EA 
3 EA 
I NIM BI N EA 
5 NIM Bill POWER SUPPLY EA 
6 POWER SUPPLY EA 
7 EA 
8 WIRE CHECK EA 

LABOR SU MM ARY 
: Cr aft : Total : Total : 

Section V 

: Code : Hours : labor KS: 

E1 
EM 

SUM 

1112.0 
104.0 

1216.0 

2B. 300 
2.647 

10 .941 

2' 600.00 EU 14. ' 00 
21 BOO .OO EU 19. 200 
1 0.00 EU 0.000 
I 150.00 CP 0.600 
I 950.00 CP 1.BOO 

21 150.00 EU 1.600 
0 0.00 CP 0.000 
1 150.00 CP 0.1 50 

-_.------
41. 750 
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24 16 3B4.0 E1 25.45 9.773 24. 173 
21 2' 576.0 EI 25.45 14.659 33. 859 
1 0 0.0 EI 25.45 0.000 0.000 
2 2 1.0 EI 25 .15 0.1 02 0. 702 
2 2 4. 0 EI 25 .45 0.102 1.902 

24 6 144.0 EI 25.45 3.6b5 7.265 
1 0 0.0 EI 25 . 45 0.000 0.000 

52 2 104.0 EM 25. 45 2.647 2.197 
.-------- ------------------

1216. 0 30.941 72.691 



~ajar Calponent/Subco~ponent: 

SYNCHROTRON AREA/PHASE 

I tell: 
No.: ITE~ TITlE 

BEVATRON UPGRADE 

Cost Est i.at, O,tails 

iBS : Date : Version: NA~E IFILENA"E: NOT E S 

1.1. 3.1.5.1.3 III2IB7 1 BRUSSE C3151 3 

Labor 
Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

MATL. ~ 

: Total : LABOR 
~ea5. : Units: Cost : Basis: ~t Kf : Units: Hrs. : Hours : Code : S/Hr lLabor K$: TOTAL t 

: PHASE FEEDBACK SIS EA 
2 WIRE CHECK EA 
3 CABLES EA 

LABOR SUMMARY 
: Craft : Total : Total : 

Section V 

: Code : Hours : Labor n: 

17b.0 
Ib.O 

192.0 

4.479 
0.407 

UBb 

4000.00 EU 4. 000 
100 .00 EU 0.100 
100.00 EU 0.100 

- .. ---.--
4.200 
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IbO IbO. O EJ 25.45 4.072 B.072 
Ib 1b .0 EM 25.45 0.407 0.507 
lb Ib.O EI 25 . 45 0.407 0.507 

--------- ------------------
192.0 4.88b 9. 08b 



BEVATRON UPGRADE 

Cost Esti •• t. O.t.ils 

~ajor Component /Subcolponentl WBS : Date : Version: HAllE lFllENAHEl NOT E S 

SYNCHROTRON AREA / I TURN 1.1.3.1.5.1.4 1I6/B7 2 BRUSSE C31514 REF PRINTS; 12YlBIS (MUX /ADC), (2Y3505 (CUP SY 

Itea: Mat.rial Labor 
No . : ITEM TlTLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

MATL. & 
: Tot.1 : LABOR 

~ea5. : Units: Cost : Basis: ~t KS : Units: Hrs. : Hours : Code : S/Hr :labor K$: TOTAL :$ 

I 9 SE6!HIT CUPS EA 
1 ,IRE GRIDS EA 
3 WI RE SR IDS EA 
I CHECKOUT EA 

LABOR SUM MA RY 
: Craft : Total : Total : 

Section V 

: Code : Hours : Labor KS: 

EI 
EM 
KS 

SUM 

14B2. 0 
9.0 

81.0 

1575.0 

37 .717 
0. 219 
2.B14 

10.760 

3 3200. 00 EU 9.600 
3 3500.00 EU 10.500 
3 50.00 EU 0.150 
9 5. 00 EU 0.015 

---------
20.295 
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3 224 672.0 EI 25.45 17.101 16.702 
3 170 BI O.O EI 25.45 10.615 31. 115 
3 2B B4.0 MS 33.50 2.811 2.%4 
9 9.0 EM 25 .45 0.219 0.174 

--------- ------------------
1575.0 40.760 61.055 



BEVATRON UPGRADE 

Cost Esti •• te Det.ils 

"ajar COlponent/Sub c o~ponent: WBS : Date : Version: NAME IFILENAME: NOT E S 

S'fNCH AREA/SYSTEK INSTALL 1.1 .3. 1.5. l. 5 1124187 3 BRUSSE C31515 

Itell : K.teri.1 L.bor 
No. : ITEK TITLE Unit : No . : Unit : Cost : Total : No. : Unit : Total : Craft : : Tot.1 : LABOR 

"ea;, : Units: Cost : Basis: rft KS : Units: Hrs . : Hours : Code : l / Hr :Labor K$: TOTAL $ 

I BIE EA 
2 ORB IT CORRECT SENS ORS EA 
3 PHASE FEEDBACK SYS EA 
4 I TURN INJ DIAG EA 
5 COAl , RGS9C/U fT 
6 COAl CONNECTORS EA 
7 I1CISH CABLE fT 
B 12CISH CONNECTORS EA 
9 HIST AL L CABLE SET EA 

LABOR SUKKARY 
: Craft : Total : Total : 

Section V 

: Code : Hours : Labor U: 

EI 
PE 

SUK 

220.0 
100.0 

410.0 

5.599 
6.B50 

12.449 

100 .00 EU 0.100 
14 10.00 EU 0.240 
I 50. 00 EU 0.050 
6 15 .00 EU 0. 090 

10000 0.09 CP 0.900 
200 2.16 CP 0.432 

1500 0.56 CP I. 400 
50 13.B1 CP 0.691 
15 0.00 EU 0.000 

---------
3.903 
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I 8 S.O EI 25.45 0.204 0. 304 
14 2 48 .0 EI 25.45 l. 222 l. 462 
I 16 16.0 EI 25 .45 0.407 0.457 
6 B 48. 0 EI 25.45 1.222 1.312 
I 0 0.0 EI 25.45 0.000 0.900 

100 0.25 15.0 EI 15.45 0.636 1. 069 
1 0 0.0 EI 25 .45 0.000 I. 400 

15 3 75.0 EI 25.45 I. 909 1.600 
15 B 100.0 PE 34.15 6.850 6.850 

--------- ------------------
410.0 11 .449 16.352 



BEVATRON UPGRADE 

Cost Esti.,t, D,t,ils 

~ajor Coaponent/Subcolponent : N8S : Date : Version: NAnE :F lLENAHE: NOT E S 

SYNCH AREA/SYSTEn TEST 1.1.3.1.5.1.6 116187 I BRUSSE C31516 

Ite.: n,teri,l Labor nATL. ~ 

No. : ITEn TITlE Unit : No . : Unit : Cost : Total : No. : Unit : Total : Craft : : Total : LABOR 
neas.: Units : Cost : Basis: nt K$ : Units: Hrs . : Hours : Code : $/Hr :labor U : TOT AL $ 

1 8IE EA I 10. 00 EU 0.010 I 16 16 .0 En 25.45 0. 407 0.41 7 
2 ORBIT CORRECT SENSORS EA 24 2.00 EU 0.048 24 B 192.0 En 25. 45 4.BS6 4.934 
3 PHASE FE EO BACK SYS EA I 25.00 EU 0.025 I 16 16.0 En 25.45 0.407 0.432 
4 I TURN INJ DIAS EA 6 4.00 EU 0.024 6 12 72. I) En 25.45 1. 832 I.B56 

--------- --------- ------------------
0.107 296.0 7.533 7.640 

LABOR SUnMARY 
: Craft : Total · : Total : 
: Code : Hours : labor KS: 

296.0 7.533 

sun m.o 7.533 
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BEVATRON UPGRADE 

Cost Est i.at, D, tails 

"ajar COQPonent/Subcoapcn~nt: WBS : Date : Version: NM'IE :FILEtlAI1E: NOT E S 

BEA" PROFILE "ONTTORS 1. 1. 3.1 .5.2.1 115/B7 2 KRUP S3 1521 INJECTION LINES 

Iter. : "aterial Labor MATL. ~ 
No. : 1m TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft . : Total : LABOR 0 

"eas. 0 Un i ts: Cost 0 Basis: PIt K$ 0 Uni ts : Hrs. : Hours : Cod, 0 II Hr :Labor KI: TOTAL I 0 0 0 0 

-----------------------------------------------------------------------------------------------------------------------------------------
I PROCESSOR CHASSIS EA 6 1595. 00 EU 9.570 6 40 240.0 EI 25 .45 6. IOB 15.678 
2 0.000 6 0.5 3.0 PP 14.25 0.103 0. 103 
3 0.000 6 I 6.0 ES 25.45 0. 153 0.153 
4 I/V POWER SUPPLY EA 6 175 .00 EU 1.050 6 24 144 .0 EI 25.45 3.665 4.715 
5 0.000 6 0.5 3.0 PP 34.25 0.1 03 0. 103 
6 0.000 6 I 6.0 ES 25.45 0.153 O. t53 
7 I/V CO NVERTER CH EA 6 1500.00 EU 9.000 6 64 384 .0 EI 25. 45 9.773 IB .773 
B 0.000 6 14 B4.0 '-5 n .50 2.B14 2.B I4 
9 4CH PL~~6E CNTRL CH EA 2 255.00 EU 0.510 2 32 64. 0 EI 25.45 I. 629 2. 139 

10 0."00 2 0.5 1.0 PP 34.25 0.034 0.034 
II 0.000 2 2 4. 0 ES 25 .45 0. 102 0. 102 
:2 CHASSIS WIRE ~ HOT CHECKS 0. 000 20 24 4BO .0 E" 25. 45 12.216 12.216 

--------. --------- ----------------- -
20 .1 30 1419. 0 3 •• 851 56.9BI 

LABOR SUMMARY 
: Craft : Total : Total : 
: Ccrle : Hours : labor Kt: 

ES 16 .0 0. 407 
E I 832 .0 21.174 
EM 4BO.0 12 .216 
"5 84.0 2.814 
PP 7. 0 0.240 

sun 1419. 0 3b.85! 
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BEYATRON UPGRAOE 

Cost Esti •• te Details 
--------------------.-----------------------------------------------,-------------------------------------------------------------------. 
"ajor CQ~ ponent/Subcolponent : WBS N OT E S 

SYSTEK INSTALL AT I ON 1.1.3.1.5.2 •• 115/87 2 KRUP 531 52. INJ BEAKLHiES 

Ite; : Kat,rial L,bor 
No . : lTEH TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

/'leas. : Units: Cost : Basis:"t K$ : Units: Hrs . : Hours : Code : 

I ,PK CABLES EA 
[ FAB ~ INSTALL 

LABOR SUKKARY 
: Craft : Total : Total : 
: Code : Hours : labor KS: 

EI 96.0 2.443 

SUK 96.0 2.443 

Section V 

6 210. 00 EU I. 260 
0.000 

1.200 
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6 16 96.0 EI 
0.0 

9 •• 0 

KATL. ~ 

: To t,1 : LABOR 
IIHr :Labor KI: TOTAL I 

25.15 2.443 
0.000 

3.703 
0.000 

2.443 3.703 



BEVATRON UPGRAOE 

Co,t E,ti •• te Det.il, 

Major Co~ponent/Subcolponent: iBS : Date : Version: NAKE :FILENAKE: NOT E 5 

SYSTEM TESTS 1.1. 3.1.5 . 2. 7 1/5/B7 I KRUP S31527 INJECTION BEAMLlNES BEA! MONITORING 

Materi.1 L.bor MATL. \ 
ITEM TITlE Uni t : No. : Unit : Cost : Total : No. : Unit : Total : Craft : : Total : LABOR 

Neas. : Units: Cost : Basis: I'It KS : Units: Hrs. : Hours : Code : I /Hr :L.bor KI: TOTAL $ 

I BEAX PROF ILE MillTORS 0.000 6 42 152.0 EM 25. 45 6.4\ 3 6.4\3 

0.000 152.0 6.4\3 6.413 

LABOR SUM!ARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

EM 252.0 6.m 

SU! 152.0 6.413 
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BEVATRON UPGRAOE 

Cost Esti •• te Oet.ils 

Major Co~ponent/Subco.ponent: WBS : Dale : Version: NAftE :Ft l ENAHE: NOT E 5 

BEAH PROFILE MONITORS 1.1.3.1.5.7.1 115/87 3 KRUP S31571 EHITTANCE HATCHER 

Ilea: Halerial L.bor 
No.: ITEH TITLE Unit : No . : Uni t : Cost : Tolal : No. : Unit : Total : Craft: : Total : LABOR 

Heas. : Units: Cost : Basis: Ht KI : Units: Hrs. : Hours : Code : IIHr :L,bor KI: TOT AL I 

1 PROCESSOR CHASSIS EA 4 1595.00 EU 6.380 
2 0.000 
3 0.000 
4 I/V PONER SUPPLY EA 175.00 EU 0.700 
5 0.000 
6 0.000 
7 I/V CONVERTER CH EA 4 1500.00 EU 6.000 
B 0.000 
9 4CH PLN6E CNTRL CH EA 255 .00 EU 0.155 

10 0.000 
11 0.000 
11 CHASSIS WI RE ~ HOT CHEC 0.000 

---------
13.335 

LABOR SUHHARY 
: Craft : Tolal : Tolal : 
: Code : Hours : labor U: 

E5 10.0 0.255 
EI 544.0 13 .845 
EM 312.0 7.940 
H5 56.0 1.876 
PP 4.5 0.154 

SUN 926.5 24.070 
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4 
4 
4 
4 
4 
4 
4 
4 

13 

40 
0.5 

1 
24 

0.5 
1 

64 
14 
32 

0.5 
2 

24 

160.0 EI 
2.0 PP 
4.0 E5 

96 .0 EI 
2.0 PP 
4.0 E5 

256 .0 EI 
56.0 H5 
32.0 EI 
0.5 PP 
2.0 E5 

312 .0 EN 
---------

926.5 

25.45 4.072 10.452 
34.25 0.069 0.069 
25.45 0.102 0.102 
25.45 2.443 3.143 
34.25 0.069 0. 069 
25.45 0. 102 0. 102 
25 .45 6.515 12.515 
n.50 I. 876 1.876 
25.45 0.814 1.069 
34.25 0. 017 0.0;1 
25.45 0.051 0. 051 
25. 45 7.940 7.940 

------------------
24.070 37.405 



"ajar COlponent/Subcoaponent1 

SYSTEN INSTALLATION 

itel: 
No. : ITEM T lTLE 

BEVATRON UPGRADE 

Cost Esti.at, D,tails 

NBS : Date : Version: NME :FIlEt~AI'IE: NOT E S 

1.1. 3.1.5.7 •• 1/5/97 2 KRUP 531570 ENITTANCE HATCHER BEAN KONITORING 

M.t"i.1 Labor 
Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

KATL. ~ 

: Tot.1 : LABOR 
"eas. : Units: Cost : Basis: Itt K$ : Units: Hrs. : Hours : Code : $IHr :laoor U: TOTAL $ 

1 BPK CABLES EA 
C FAa I INSTALL 

LABOR SUKMARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

EI .4. 0 1.029 

SUM .4.0 1 •• 29 

Section V 

4 210.00 EU D.B40 
0.000 

0.B40 
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4 I. 04. 0 EI 
0.0 

.4. 0 

25.45 1,629 
0.0(1) 

2.409 
0. 000 

1.629 2.409 



BEVAIRON UP6RADE 

Co,t Estil.te Details 

"ajar Component /Subcomponent: iBS : Date : Version: NAME :rILENA~E: N 0 I E S 

SYSIEN IESIS 1.1.3.1.5.7.7 lI5/B7 1 KRUP S31577 ENITTAIICE MAICHER BEAN NONITORIN6 

Itell : N.teriil L,bor 
No.: lIEN TITLE Uni t : No. : Uni t : Cost : Total : No. : Uni t : Total : Craft : 

NAIL. ~ 

: 10t,1 : LABOR 
"east : Units: Cost : Basis:"t K$ : Units: Hrs. : Hours : Code : $/Hr :lab or U: TOTAL :$: 

------------------------------------~------------------------------------------------------------------------------------------------ - ---

1 BEAN PROfILE NONIIDRS 0,000 42 16B.0 EM 25 , 45 4,21b 4.m 

0.000 16B,O 4,276 4.276 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

EM 168,0 4.276 

SUI1 16B,O 4.276 
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BEVATRON UPGRADE 

Cost Esti •• t, D,t.ils 

Ma jor Coeponent/Subcolponent: NBS : Date : Version : N~KE :FILENA"E: NOT E S 

CO MP UTER SYSTEM HARDNARE 1. 1.3.2. 1. 1 11251B7 2 DWINELL R3211 AIPBB PROVIDES MOST OF SYSTEM 

Ite.: Material Labor MATL. ~ 

No. : ITE! TITLE Unit : No. : Unit : Cost : Tota l : No. : Unit : Tohl : Craft: : Totdl : LA80R 
~ea5, : Uni ts : Cost : Basis: "t Kf : Unit s : Hrs. : Hours : Code : $/Hr :Labor ta: TOTAL $ 

1 sun , 1110 c EA 
1 DATA POOL CNTRL EA 
3 VME CONTROLLER EA 
4 PRINTER EA 
5 ~AVEFOR" DIGIT IZER EA 
6 VIDEO CONTROLLERS EA 
7 TESTING 
B INSTA LLATION 

LABOR SU~MRY 
: Craft : Total : Total : 

Section V 

: Cede : Hours : Labor K$ : 

EI 
EM 

SUM 

480 .0 
120.0 

600.0 

12.216 
3.054 

15 .270 

1 47000 .00 CP 47.000 
1 9000.00 CP 9.000 
5 B400.00 CP 42.000 
I 5000.00 EU 5. 000 
6 6000 .00 EU 36.000 
6 3000.00 CP IB.OOO 

0.000 
0.000 

---------
157 .000 

Page 162 

40 40.0 EI 25.4S I. 01B 4B.0:9 
0.0 0.000 9.000 

5 40 200 .0 EI 25.45 5.090 47. 090 
0.0 0. 000 5. 000 
0.0 0.000 36.000 
0.0 0.000 IB .OOO 

I 120 120. 0 EM 25.45 3.054 3.054 
2 120 240.0 EI 25.45 b.l0B 6. 108 

--------- --------------- ---
600.0 15.170 171.170 



BEVATRON UPGRADE 

Cost Est i.,te Det,iis 

Ma jor COlponent/SubcOlponent: NBS : Ddte : Version: NAPIE :FILENAPlE: NOT E S 

CO"PUTER NETNORK HARDWARE l.i.3.2.1.2 12113IBb 1 DmiELL R3212 

1 tell : L,bor NATL. I 
No. : im TiTLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : : Tot,i : LABOR 

Pleas. : Uni ts: Cost : Basis: Pit KS : Uni ts: Hrs . : Hours : Code : $/Hr :labor U: TOTAL l 

1 NETWORK TEST EQUIP EA i 20000.00 CP 20.000 0.0 0.000 10.000 
1 ET HERNET BRiDGE EA 2 4900.00 CP 9.800 2 4 8.0 Ei 25.45 0.104 10.004 
3 REPEATERS EA 3 i200 .00 CP 3.bOO 3 8 24.0 Ei 25.45 D.bll 4.2 ii 
4 CABLING fT 1000 1.20 EU 1.100 1 24 24 .0 Ei 25.45 I). bll 1. 81 1 
5 CONN ECT ORS EA 30 25.00 EU 0.750 30 1 30 .0 EI 25 .45 0.7b4 1.51 4 

-------- -----.--- ------------------
35.350 Bb .O 2.iB9 37.539 

LABOR SU""ARY 
: Craft : Total : Total : 
: Code : Hours : labor K$: 

EI Bb.O 1.189 

Bb.O 2.IB9 
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BEVATRON UPGRADE 

Cost Esti.ate Details 

Major Component/Subcomponent: W8S : Date : Version: NAME :FIlENAME: NOT E S 

OPERATOR STATIONS 1.1.3.2.2 1/25/87 2 DWINELL R322 ONE NEW CONSOLE AND MISC DISPLAY ITEMS 

Iten: M.terial Labor MAIL. ; 
No. : ITEM TITLE Unit : No. : Unit : Cost : Total : No . : Unit : Total : Craft: : Total : LABOR 

/'leas. : Units: Cost : Basis: I1t K$ : Units: Hrs. : Hours : Code : $IHr :LabCir tal TOTAL $ 
---------------------------------------------------.-.---.-------------------------------------------------------------------------------

I COlISOLE -lESS SUN EA 
1 ANALOG MULTIPLEXOR EA 
3 CotHROL ROOM SCOPES EA 
4 CABLING EA 
5 TESTING 
b INSTALLATION 

LABOR SUMMARY 
: Craft : Total : Tohl : 

Section V 

: Code : Hours : labor U: 

E I 
EM 

SUM 

600.0 
120. 0 

710.0 

15.270 
3.054 

18.324 

1 12000.00 EU 12. 000 
b 10000.00 EU 60.000 
8 2500.00 CP 10.000 

20 300.00 EU 6.000 
0.000 
0.000 

---------
98 .000 
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I eo 80 .0 EI 25.45 2.036 I4. m 
6 10 110.0 EI 25.45 3.054 63.054 

0.0 0.000 10.000 
I 80 80.0 EI 25.45 2.m 8.036 
1 120 120.0 EM 25.45 3.054 3.054 
2 160 320.0 El 25.45 8. 144 8.144 

--------- ------------------
720.0 lB.324 116. 324 



BEVATRON UPGRAOE 

Cost Est i.at, O,tails 

~.jor Co.ponent/SubcD~ponent: WBS : Date : Version: NAME :FIlENAME: NOT E S 

RF SVSTE~ OATA ACg. 1. 1. 3.2.3. 1 12113186 1 ONlNELL R3231 

It,, : Material Ldbar MATl. ~ 

110 . : ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 
fleas. : Units : Cost : Basis : fit KS : Units: Hrs . : Hours : Code : S/Hr :labor KS: TOTAL ~ 

--------------.-+----------.-._-------------------------.--------- ------------------------------ -----------------------------------------
1 ANALCG IIIPUT MOC ULE EA 
2 16 BIT OAC EA 
3 DIGITAL lIO EA 
4 ~AVEFORM SELECTOR fA 
5 ISOLATlCN IIITERFACE ?? EA 
6 TESTING 

LABOR SUMMARV 
: Craft : Total : Total : 

Section V 

: Cede : Hours : Labor KS: 

EI 
EM 

SUM 

128. 0 
80.0 

20B.0 

3.259 
2.036 

5 . 2~4 

~OO.OO CP O . ~OO 

I 1200.00 CP 1. 200 
2 BOO .OO CP 1.600 
1 4000 .00 CP 4.000 
1 2000.00 EU 2.000 

0.000 
---------

~.)OO 
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B B.O EI 25 .45 0.204 1. 104 
0.0 0.000 1. 200 

2 12 24 .0 EI 25.45 0.611 2.211 
I 16 16 .0 EI 25.45 0.40) 4.40) 
1 BO BO.O EI 25.45 2.036 4.03b 
1 80 BO. O EM 25.45 2.036 2.036 

--------. ------------------
208 .0 5. 294 14. 994 



BEVATRON UPGRADE 

Cost Esti •• t. D.tiil, 

~ajDr Coaponent /Subcolponent: WBS NOT E S 

VACUUM 5YSTE~ DATA ACg . 1.1.3.2.3.2 121131B6 I DWINELL R3232 

Hen: ",t.ri,1 Libor MATL. I 
No. : ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

"eas. : Units: Cost : Basis: Itt K$ : Units: Hrs. : Hours : Code : f /Hr :Labor ia: TOTAL $ 

I IEEHBB COIiT. EA 
2 DISITAL 110 EA 
3 4 CH . RTD UNIT EA 
4 16 CH. ANALOG INPUT EA 
5 LN CONT. INT ERf ACE EA 
6 CABLING EA 

LABOR SUM~ARY 
: Craft : Total : Total : 

Section V 

: Code : Hours : Labor K$: 

EI 
EM 

su~ 

56.0 
120. 0 

176. 0 

1.425 
3. 054 

4.179 

2 1000 .00 CP 2. 000 
2 BOO.OO CP 1.600 
2 1100.00 CP 2. 200 

900. 00 CP 0.900 
2200. 00 EU 2.200 
IBOO. OO EU I. BOO 

.-~.--- --

10.700 
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0.0 0.000 2. 1)01) 
2 B 16. 0 EI 25 .45 0.407 2.007 
2 12 24. 0 EI 25.45 0.61 1 2.S11 

16 16.0 EI 25. 45 0.407 1. 307 
0.0 0.000 2.200 

120 120.0 EM 25.45 3.054 4.B54 
--------- ------------------

176 .0 4.179 15. 179 



BEVATRON UPGRADE 

Cost Esti.ate Oetails 

~a jo r Co;ponent/Subcolponent: NBS : Dill! : Version: NME lFILENAl1E: NOT E S 

RING P.5. DA TA ACO. 1.1.3.2.3 .3 12113/86 I DNHlElL R3233 

I tel: Labor MATL. I 
No.: ITEM TITlE Unit : No. : Unit : Cost : Total : No . : Unit : Total : Craft: : Tolal : LABOR 

Meas . : Uni ts: Cost : Basi 5 : I1t K$ : Uni ts: Hrs. : Hours : Code : $/Hr lLabor K$: TOTAL $ 

1 16 CH. ANALOG IN EA 
2 8 CH. ANALOG OUT EA 
3 WAVEfORM SELEC TOR EA 
, CABLE DIS!. EA 
5 TEST 1116 

LA BOR SUMMARY 
: Craft : Tolal : Tolal : 

Section V 

: Code : Hours : Labor KS: 

El 

su~ 

214. 0 
240.0 

451. 0 

5.446 
6.108 

11. 554 

5 1800 .00 CP 9.000 
7 1200.00 CP 8.400 
1 4000.00 CP 4. 000 

13 400. 00 EU 5.200 
0.000 

---------

26 .600 
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8 8 64. 0 El 25.45 1.629 10 .619 
5 8 40.0 El 25.45 I. OIB 9.418 
2 16 32.0 E1 25.45 0. 814 4.814 

13 6 78.0 EI 25 .45 !.985 7.185 
I 240 210.0 EM 25.45 6. 108 6.1 08 

--------- ------------------
454.0 11. 554 38 . 154 



BEVATRON UPGRADE 

C05t E5ti •• t. D.tail5 

Major COlp onent/Subcomponent: WBS : Date : Version: NA"E :F[LENA~E: NOT E S 

RING BEAM NONIT . IBI E,ORBIT) 1.1.3.2.3.4 12113/86 1 DWINELL R3231 

Ite,,: Hat.rial L.bor MATL. I 
No. : ITEM TlTLE Unit : No. : Unit : Cost : Tot al : No. : Unit : Total : Craft: : Total : LABOR 

Meas. : Uni ts: Cost : Basi 5 : !'It K$ : Uni ts: Hrs. : Hours : Code : S/Hr ll abor KJ:: TOTAL $ 
------------------------------------------------------------------------------------------------.--------------------- -------------------

I ANALOG IN -B IE EA 
2 AH ALOG IN -ORB EA 
1 32 CH DI GI TAL IN EA 
, CABLE DIS!. EA 
5 CABLING EA 
6 WAVEFORM SELECTOR EA 
7 FLOATING P. PROC EA 
B TESTING 

LABOR SUMMARY 
: Craft : Total : Total : 

Section V 

: Code : Hours : Labor KS: 

El 
EM 

sux 

336. 0 
160.0 

496.0 

B.551 
4.072 

12.623 

1 1200. 00 CP 
6 1200.00 CP 
1 900.00 CP 
8 100.00 EU 

120 25.00 EU 
2 1000 .00 EU 
1 2900. 00 

1. 200 0.0 0.000 1.200 
7.200 0.0 0.000 7.200 
0.900 0.0 0.000 0.900 
3. 200 B 12 96.0 EI 25.45 2.443 5.643 
3.000 120 2 210. 0 El 25 .45 6.10B 9.1 09 
B.OOO 0.0 0.000 B. OOO 
2.900 0.0 0.000 2.900 
0.000 160 160 .0 EM 25.45 4.on 4.072 

----._--- --------- ------------------
26.100 m.o 12.623 39 .023 
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Kajor Ca;ponent / SubcD~ponent: 

INTERLOCKS DATA ACD. 

I te;: 
No. : ITEM TITLE 

BEVATRON UPGRADE 

Co,t E,ti •• te Details 

iBS : Date : Version: NAI'IE :FIlEW\I1E: NOT E S 

1.1.3.2.3.5 12113/86 I DilI<ElL R3235 AOOS 3 SITES AT BEV ,2 AT HILAC 

".teri.1 L.bor 
Uni t : No . : Uni t : Cost : Total : No. : Uni t : Total : Craft : 

!ATL. ~ 

: Tot.1 : LABOR 
/'leas . : Units: Cost : Basis : /'It KS : Units: Hrs. : Hours : Code : t/Hr :Labor Kt: TOTAL $ 

I 8 CH. SERIAL CONT EA 
2 STD BUS CONT. EA 
3 CABLING EA 
4 TES11II6 

LABOR SUMMAR! 
: Craft : Total : Total : 
: Code : Hours : Labor Kt: 

Section V 

132.0 
160.0 

292.0 

3.359 
4.072 

7.431 

2 21 00.00 CP 4.200 
5 2100.00 EU 10.500 
5 500.00 EU 2.500 

0.000 
------- - -

17.200 
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2 16 32.0 EI 25. 45 0.814 5.014 
5 16 BO.O EI 25.45 2.036 12.536 
5 4 20 .0 EI 25.45 0.509 3.009 
I 160 160.0 EM 25.45 4. 072 4.072 

--------- ------------------
292.0 7.411 24.631 



BEVATRON UPGRAOE 

Cost Esti .,te Oetails 

"a jar Coaponent/Subcolponent! WBS ! Date : Version: NAME :FllH~AHE: NO IE S 

COMMERC IAL SOFTWARE 1.1.l .2 .4 1126/87 I DWINELL R324 CO~PUTER CONTROL SYSTEM MOOIFlCATlOIIS 

"aterial L,bor MATL. ~ 

ITEM TITLE Uni t : No. : Uni t 1. Cost 1 Total : No. : Uni t : Total : Craft : : Total : LABOR 
Meas.: Units: Cost : Basis: PIt K$ : Units: Hrs. : Hours : Code : IIHr :L,bor KI: TOTAL I 

I COMMERCIAL SOFTWARE I 50000.00 EU 50.000 0.0 0.001) 50.000 

50.000 0.0 0. 000 50.000 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hou rs : labor K$: 

SUM 0.0 0.000 
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BEVATRON UPGRADE 

Cost Esti"t. D.t,ils 

Major COlponent/Subcomponent: WBS : Date : Version: tjA~E :FILENAI'IE: NOT E S 

COIITROL SYSm INSTALLATION 1.1.3.2.5 1125/87 2 DWINELL R325 

I tel!: M,teri,1 L,bor MATL. I 
No. : ITEM TITLE Unit : No. : Unit : Cost : Total : Ho. : Unit : Total : Craft : : Total : LABOR 

fteas . : Units : Cost : Basis: rn Kl : Units: Hrs. : Hours : Code : t/Hr llabor K$: TOTAL $ 

I RACKS EA 
1 CABLI N6 EA 
3 OIST.AnPS EA 
4 AIR COND EA 
5 SYSTEM INSTALLATION 

LABOR SUMnARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

EI 
PE 

SUM 

Section V 

920.0 
24. 0 

94\. 0 

23.414 
0.822 

24.236 

6 1100.00 EU 6.600 
75 26. 00 EU 1. 950 
4 2700. 00 CP 10.BOO 
1 5500 .00 EU 5.500 

0. 000 
---------

24 .B50 
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120 120 .0 EI 25.45 3.054 9.654 
80 BO.O EI 25.15 2.036 3.986 

0.0 0.000 10.800 
1 24 24.0 PE 34.25 0.822 0.322 
3 240 720.0 EI 25.45 18.324 19. 324 

--------- ------------------
944.0 24.236 49 .086 



BEVATRON UPGRADE 

Cost Esti late Details 

~ajor CD~ponent/SubcOlponent: iBS : Date : Version: NAME :FtlENA~E: NOT E 5 

HILAC RF SYSTE" 1.1.3.3.1.1 11 121 /86 I CAT Q3311 REPLACE NUX PANEL & AFC CONTROL 

IteA: Material Labor MATL. ~ 

No. : ITEM TITLE Unit . 110. . Unit . Cost : Total . No. . Unit : T atal : Cr aft : : Tota l : LABOR . . . 0 0 

l'Ieas. 0 Uni ts : Cost : Basis: nt KI 0 Uni ts : Hrs. : Hours 0 Code 0 I/Hr :labor K$: TOTAL $ 0 0 0 0 

----------.-------------------------------------------------------_.---------- -----------------------------------------------------------
I AFC BOX MOD . 
1 AN OOE COUPLE CNRL 
3 FIL. VOLT. CNTRL 
4 FRm. REF. CfllRL 
5 TUllER CNTRL 
6 RAD. SA TE INTRLK 
7 TE RM. & IilSTALL CABLE 50 M 
8 WIRE CHECK 

LA BOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : labor K$: 

EI 
EM 

SU~ 

Section V 

344.0 
24.0 

368. 0 

B.755 
0.611 

9. 366 

8 100.00 EU 0.800 
I 500.00 EU 0.500 
1 1000.00 EU 1.000 
1 500 .00 EU 0.500 
1 500.00 EU 0.500 
1 500.00 EU 0.500 
5 50. 00 CP 0.250 

0.000 
---------

4.050 

Page 172 

8 8 M. O EJ 25.45 1.b29 2.m 
40 40.0 EJ 25 .45 1. 018 I. 518 

1 80 BO.O EI 25 . 45 2.016 3.030 
1 40 40.0 EJ 25 . 45 1. 01B 1. 518 
1 40 40.0 EI 25.45 1. 018 1. 518 
1 40 40.0 EI 25.45 1. 018 I. 518 
5 B 40. 0 EI 25.45 1. 01 B 1.208 
6 4 24.0 En 25.45 0.61 1 0.611 

--------- ---------------.-. 
36B.O 9,366 13.416 



BEVATROII UPGRADE 

Cost Esti.ate Details 

~ajor COlponent /Subco;ponent: NBS : Date : Version: NAME :nlH~AME: NOT E S 

AD AN INJ ECTOR 1.1 .3.3 . 1.2 11126/86 1 FAHNIE Q3312 

ltel: H,teri,l Labor HATL. ~ 
No. : 1 m TlTLE Unit : No. : Unit : Cost : Total : No. : Unit : l otil : Craft: : Total : LABOR 

~eas. : Units: Cost : Basis: Mt KS : Units: Hrs. : Hours : Code : l /Hr :Labor KS: TO TAL t 

I ADAM 10HM EA 
2 ADAH MOOS 
3 ADAM MODS 
4 AOAH TELEMET RY EA 
5 ADA! TELEMETRY 
b HI-PRESSURE FEEOTHRU EA 

LABOR SUMMARY 
: Craft : Total : Total : 

Section V 

: Cede : Hours : l abor K$: 

EI 
EM 
HT 

320.0 
100.0 

B.O 

42 B.0 

B. 144 
2.545 
0. 190 

10 .B69 

I 34200 .00 CP 34.200 
2000 .00 EU 2.000 

0.000 
2000 .00 EU 2. 000 

0.000 
50.00 EU 0.050 

---------
3B.250 
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0.0 0.000 34.200 
120 120 .0 El 25.45 3.054 5.054 
60 60.0 EN 25 .45 1.527 1.527 

200 200. 0 El 25. 45 5.090 7.090 
40 40.0 EM 25.45 1. 0 IB 1. 018 
B B.O MT 22.50 0.190 0.230 

--------- ------------------
42B.O 10. 869 49.11 9 



BEVATRON UPGRADE 

Cost Esti •• te Det.ils 

"ajar COlponent / Subco~pon ent: WBS : Date : Version : NA~E :FILENA~E: NOT E S 

EVE INJECTOR \. \. 3.1. 1.3 11 /26/86 I FAH"IE 01113 

I tell: "aterial L.bor HATL. ~ 

No.: iTEH TITLE Unit : I~o. : Unit : Cost : Tolal : No . : Unit : To lal : Craft : : Tot.1 : LABOR 
tleas. : Units: Cost : Basis: tit K$ : Units: Hrs . : Hours : Code : l/Hr :Labor K$: TOTAL $ 

I EVE 10H" 
2 EVE MODS EA 
3 E'IE HODS 
4 SP EC IAL IOHH HOUNT ING EA 

LABOR SUMHARY 
: Craft : Tolal : Total : 

Section V 

: Code : Hours : labor K$: 

EI 
E~ 

SUH 

160.0 
40.0 

200 .0 

4.072 
1.018 

5.090 

I 34200.00 CP 14.200 
I 2000.00 EU 2.000 

0.000 
100 .00 EO 0.300 

---. -----
16.500 
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0. 0 0.000 34.200 
120 120.0 EI 25.45 1.054 5.054 
40 40.0 EM 25.45 1. 018 \. 01B 
40 40.0 EI 25.45 1.0 1B 1. 118 

--------- ------------------
200. 0 5.090 41.590 



~ajDr COlponent/Subcompanent: 

TV DISTRIB UTION 

Itea: 
No. : IlEH TITLE 

BEVATRON UP6RADE 

Cost Esti •• te Det.ils 

WBS : Date : Version: NAME :FIlENANE: NOT E S 

1.1.3.3.1.4 1112118. I CAT 

Material Labor 
Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

HAlL. ~ 

: Tota l : LABOR 
/'leas. : Units: Cost : Basis: I'It K$ : Units: Hrs. : Hours : Code : S/Hr :Labor KS: TOTAL :$: 

I 24,12 CROSSBAR SWITCH 
2 CONTROL INTERf ACE 
3 HISTALlATIDN 
4 WIRE CHECK INTERfACE 

LA BOR SUMMARY 
: Craft : Total : Total : 

Section V 

: Code : Hours : Labor K$: 

EI 
E! 

SUM 

240.0 
B.O 

24B.O 

•• 108 
0.204 

•• lI2 

I 12000.00 CP 12. 000 
2 2000 .00 EU 4. 000 

200 .00 EU 0.200 
0.000 

---------

1 •. 200 
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I 40 40.0 EI 25.45 1. OIB 13.018 
2 80 1.0.0 EI 25.45 4.072 B.072 
I 40 40.0 EI 25.45 1. 018 1.218 
2 8.0 EM 25.45 0. 204 0.204 

- -------- ------------------
24B. O •• 312 22.512 



BEYATRON UPGRADE 

Cost Esti.ate De tails 

NBS : Date : Version: NAME :FIlENANE: NOT E S 

AN AL DG S16. DISTRIBUTION 1.1.3.3.1.5 11121186 I CAT Q3315 

I tel: Mat.rial Labor MATL. I 
No . : ITEM TITLE Unit : No. : Unit : Cast : Total : No. : Unit : Total : Craft : : Total : LABOR 

tleas. : Units: Cost : Basis: ~t KS : Units: Hrs. : Hours : Code : $/Hr lLabor K$l TOT AL J 
------ ---------------------- ---------------- ------------ ---------------------------------------------------------------------------------

I Mljl CARD 
1 BIM: FAB. I INSTALL 
3 INSTALL • TERM CABLE 100 FT 
4 PULL CABLES 
5 WIRE CHECK 
b CAHAC CRATE I PS 
7 LE CROY DiGITIZER 
8 SAMPLE TIMER 
9 TRIGGER SELECT 

10 , I I F2 ICMHS 

LABOR SUMMARY 
: Cr aft : Total : Total : 

Section V 

: Cooe : Hours : Labor K$: 

EI 
EM 

SUM 

992 .0 
24.0 

1016.0 

25.246 
0. 611 

25. 857 

12 250.00 EU 3.000 
4 1000 .00 EU 4.000 

31 1600.00 EU 51.100 
0.000 
0.000 

1 2000 .00 CP 2.000 
20 1100.00 EU 12.000 
3 300.00 EU 0. 900 
I 300.00 EU 0.300 
2 34240.00 CP 6B.480 

---------
151.8S0 
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12 14 168. 0 El 25.45 4.116 7.276 
4 148 592.0 EI 25 .45 15 .066 19.066 

32 . 2 64. 0 EI 25.45 1. 629 51 .829 
I 8 8.0 El 25 . 45 0. 104 0.204 

12 2 24 .0 EM 25 . 45 0.611 O.bll 
0.0 0.000 1. 000 
0.0 0.000 22 .000 

3 40 120 .0 EI 25.45 3.054 3.954 
I 40 40.0 EI 25 . 45 1. OIB 1. 318 

0.0 0.000 68 .480 
--------- ----- -------------

1016.0 25.857 177.737 



BEVATRON UP6RADE 

Cost Esti •• t, D,t.ils 

"ajar Coaponent/Subco;ponent: iBS : Date : Vers ion: NArlE tFIlENAME: NOT E S 

REPLACE MODCOMP 1.1. 3.3.1. 6 11I25/B6 I CAT 

Itel: M.t,ri.1 L.bor 
No. : ITEM TlTLE Unit : No. : Unit : Cost : Tolal : No. : Unit : Total : Craft : 

Mus.: Units: Cost : Basis: I1t K$ : Units: Hrs . : Hours : Code : $IHr 

I IDMMS B 34240.00 CP 273.920 0.0 
2 REMOVE CLUSTER 0.000 ~ 40 360.0 EI 25 .45 
3 INSTALL IDMM I CROSS CON 7 1500.00 EU 10.500 7 320 2240 .0 EI 25.45 

-~------- ---------
284.120 2600 .0 

LABOR SUMMARY 
: Craft : Tolal : Tolal : 
: Code : Hours : Labor KS: 

EI 2600 .0 66.1 70 

SUM 2600.0 66.170 
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MATL. I 
: Total : LABOR 
llabor K$l TOTAL $ 

0.000 273.920 
~.lb2 ~.162 

57.008 67.50B 
------------------

66.170 350.590 



8EVATRON UPGRADE 

Cost Esti •• t. D.t.ils 

~ajor COliponenl/SubcQ,lponent: was : Dale : Version: NAME :FIlENAME: NOT E S 

A AREA 1.1 .3.3.1.7 1/21197 2 CAT 03317 NEUTRON NON1T, TANK VACUUM, RAO. GATES, ANN UC 

Item: !'Ialerial L.bor HATL. ! 
No. : ITE" TITLE Unit : No. : Unit : Cost : Tolal : No. : Unit : Tolal : Craft: : Total : LABOR 

Keas. : Units: Cost : Basis: Mt U : Units: Hrs. : Hours : Code : $IHr :labor K$: TOTAL $ 
-----------------------------------------------------------.------------------------------------------------------------------._---------

1 MOD. NEUT NDiIll CH. 
2 FAB. I LOAD BDS 
3 WIRE CHECK 
4 RUII IIEUT NONI1 CABLES 
5 CON. RAO . SATES TO ION" 
6 RUN CABLING 
7 CON. ANNUC ALAR"S TO 10MM 
B RUN CABLING 
7 POST ! PRE STRIP VA CU UM 
9 COilliECT10NS TO 10MM 

10 RUN CABLES 
11 . IRE CHECK 
12 A AREA IOMM 

LABOR SUMMARY 
: Craft : Ttital : Total : 

Section V 

: Code : Hours : labor K$: 

E 1 

E" 
PE 

SUM 

252 .0 
40. 0 
16.0 

308. 0 

6.413 
1. 018 
0.548 

7.979 

6 0.000 
6 500.00 EU 3.000 

0.000 
0.000 

1 500.00 EU 0.500 
0 0.00 0.000 
1 500.00 EU 0.500 
0 0.00 0.000 
1 500.00 EU 0.500 
0 0.00 0.000 

0.000 
0.000 

1 34240.00 CP 34.240 
---------

38.740 
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b 10 60.0 EI 25.45 1.527 1.527 
6 12 72. 0 EI 25.45 1. 832 4.832 
6 0 0.0 EN 25.45 0. 000 0.000 
1 8 8. 0 PE 3US 0.274 0.274 
1 40 40.0 E1 25.45 1. 018 1.518 
0 0 0.0 0.000 0.000 
1 40 40 .0 EI 25.45 1. DIS I.S1S 
0 0 0.0 0.000 0. 000 
1 40 40.0 EI 25.45 1. 018 1.518 
0 0.0 0.000 0.000 
1 8 8.0 PE 34.25 0.274 0.274 
1 40 40. 0 EM 25.45 1. 01B 1. 01 8 
0 0 0.0 0.000 34.240 

--------- ------------------
308.0 7.979 4b.71 9 



BEVATRON UPGRAOE 

Cost Esti,ate Details 

~ajor CCGponent /Subcolponent: iBS : Date : Version: NAME lFILENAHE: NOT ES 

STRIPPER FO IL CmITROl 1.1.3.3.l.8 11/2bl8b I CAT Q33 18 

Itell: Material labor 
Ijo. : ITEM TITLE Unit : No . : Unit : Cost : Total : ~~o. : Unit : Total : Cr~ft : 

/'leas . : Units: Cost : Basis: Kt K$ : Units: Hrs. : Hours : Code : 

1 INTERFACE CHASSIS 
2 HiSTAll 
1 WIRE CHECK 

lABOR SUMMARY 
: Craft : Total : Total : 

Section V 

: Code : Hours : labar Kl: 

EI 
EM 

SUM 

IBO.O 
40.0 

220.0 

4.58 1 
l. OIB 

5.599 

1 2500.00 EU 2.500 120 120.0 EI 
0.000 00 00.0 EI 
0.000 40 40 .0 EM 

-~------- ---------

2.500 220.0 
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MATl. ~ 

: Tol al : lABOR 
$/ Hr :l,bor K$: TOTAL I 

25 .15 3.054 5.554 
25.45 l. 527 l.527 
25.45 l. OIB 1.0 IB 

---._-------------
5.599 B.099 



BEVATRON UPGRA OE 

Cost Esti o,te Det,ils 

"a jar COlponent/SubcOlponent: W8S : Oate : Version: NA"E lFILENAME: NOT E S 

CONTROL ROO" NODIFICATlOIIS 1.1.3. 3. 1.9 11 /25/86 I CAT Q3319 INCLUDES OPERATOR CONSOLE ~ CN" UPGRADE 

Itell : ".teri.1 l.bor 
110. : iTEM TlTlE Unit : ~Io. : Unit : Cost : Tolal : No. : Unit : Tolal : Craft : 

MATL. I 
: Tot.1 : lA80R 

/'leas . : Units: Cost : Basis: I'll K$ : Units: Hrs. : Hours : Code : S/ Hr lL abor U: TO TAL $ 

I CM" BOARDS 4 2500 .00 CP 10 .000 0.0 0.000 10.000 
1 S8X MODULES 8 500.00 CP 4.000 8 8 64.0 EI 25 . 45 1. 629 5.b29 
3 OMM CHASSIS 3 20000 .00 CP 60.000 0.0 0. 000 60 .000 
4 CPU BOARDS 2 3000.00 CP 6.000 0.0 0.000 6.000 
5 NETWO RK BOARDS 4 2000 .00 CP 8.000 0.0 0.000 8.000 
6 DNM TO CNM BOARD 4 1500.00 CP 6.000 0.0 0.000 6.000 
7 VIDEO BO ARDS 4 2000.00 CP 8. 000 0.0 0.000 8. 000 
8 HISTAllATION 0.000 2 40 80.0 EI 25. 45 2.036 2.036 
9 REMOVE ABEL & ADAM CONTROL 0.000 80 80 .0 EI 25.~5 2.036 2.036 

- -- - ----- --.------ ------------------
102.000 224.0 5. 701 107.701 

lABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : L.1bor KS: 

EI 224.0 5.701 

SUN 224. 0 5.701 
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BEVATRml UP6RADE 

Cos t Estilate Deta i ls 

Major Component /Subconponent : WBS : Date : Version : NAKE :FILENAHE: NOT E S 

TRANSfER LINE INSTRU~ENTATIDNl.l . 3.3.2 . 1 12113 /B6 1 DWINELL R3321 

Item: ~ater i al Labor HAIL. I 
No.: 1TE~ TITLE Uni t : No. : Uni t : Cost : Total : No . : Unit : Total : Craft : : Total : LABOR 

Heas. : Un i ts : Cost : Basis: /'It ~ $ : Units: Hrs. : Hours : Code : $IHr :l abor U: TOTAL '$ 

1 CHAIN SCAmlER EA 
2 VACUUM MDNIT EA 
3 9 SEG CUPS EA 
4 TESTIN6 

LABOR SUMMAR Y 
: Craft : l otal : lotal : 

Section V 

: Cod£! : Hours : labor K"l: 

EI 
EN 

SUM 

46.0 
120.0 

166.0 

1.171 
3.054 

4.225 

4500.00 EU 4.500 
2400 .00 EU 2.400 
3200.00 3.200 

0.000 
__ w_. ____ 

10.1 00 
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30 30.0 £1 25.45 0. 764 5.264 
16 16.0 EI 25.45 0. 407 2.B07 

0.0 0.000 3. 200 
120 120.0 EM 25. 45 3.054 3.054 

--------- ------------------
166. 0 4.225 14.325 



~ajDr COlponent/SubcOlponent: 

BEV INJ. INSTR UM ENTATION 

Itell: 
No. : ITEM TITLE 

BEVA TRON UPGRADE 

Cost Estic.t. O.t.ils 

WBS : Date : Versi on: NAME :FllENAKE: NOT E S 

1.1. 3.3.2.3 12113/86 I ONINELL R3323 

~aterial labor 
Un i t : No. : Uni t : Cost : Total : No. : Uni t : To ta l : Craft : 

MATL. ~ 

: Tot.1 : LABOR 
l1us . : Units: Cost : Basi s: tit K$ : Unit s: Hrs. : Hours : Code : S/ Hr :labor U : TOTAL "$ 

-----------------------------------------------------------------------------------------------------------------------------------------
I VACUUN NONIT EA 
2 B.P. H. nmRFACE EA 
3 WAVEFORM SELECTOR EA 
4 CHAI N SCANNER EA 
5 LlNAC RF INS1. EA 
6 16 CH ANALOG II~ EA 
7 CABLE DIST EA 
e TESTING 

LABOR SUMMARY 
: Craft : Tota l : Total : 
: Code : Hours : Labor K$: 

EI 
EM 

SUM 

Section V 

144. 0 
80.0 

224 .0 

3.665 
2.03b 

5. 701 

5 1100.00 CP 
2600.00 EU 
4000.00 EU 
2100.00 EU 
4000.00 

I 900.00 
3 400. 00 

5.5CO 0.0 0.000 5.500 
2.600 60 60.0 EI 25 .45 I. 517 4.127 
4.000 0.0 0.000 q,oOO 
2.100 60 60 .0 EI 25 .45 I. 527 3.627 
4.000 0. 0 0.000 4. 000 
0.900 0.0 0.000 0. 900 
I. 200 3 B 24.0 EI 15. 45 0.611 1. 811 
0.000 1 BO 80.0 EM 25 .45 2.036 1.036 

--------- --------- ------------------
20. 300 224.0 5. 701 16 .001 
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"ajar Component/Subcomponent: 

EPB INSTRUHENTATION 

!tell: 
No. : IlEH IITLE 

BEYATRON UPGRADE 

Cost Est i.ate Details 

NBS : Date : Version: HAKE :FllENAHE: NOT E S 

1.1.3.3.2.4 121l3/Bb 1 DWINELL R3324 

Labor 
Uni t : No . : Unit : Cost : Total : No. : Uni t : Total : Craft : 

HAI L. ~ 

: lotal : LABOR 
l1eils.: Units: Cost : 8.tsi 5 : 1'It Kt : Uni ts : Hrs. : Hours : Code : HHr :Labor U: TOTAL'S 

I ScM MotH T. EA 
2 HASNET CaNT. pon EA 
3 iAYEfORH SELECTOR EA 
4 TE STING 
5 PH TUBE MONITORS EA 
b H'I CONTROL EA 

LABOR SUMMARY 
: Craft : Total : Tahl : 

Section V 

: Code : Hours : labor K$: 

EI 
E~ 

334 .0 
120 .0 

454.0 

B.500 
3.054 

11. 554 

2 3bOO.00 EU 7. 200 
1 4500.00 EU 4.500 
2 4000 .00 EU B.OOO 

0.000 
3 1100 .00 3.300 
3 150.00 0.450 

-~.------

23. 450 
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2 50 100.0 EI 25.45 2.545 9.i45 
I 24 24 .0 EI 25.45 O. bll 5.111 
2 bO 120.0 El 25.45 3.054 11 .054 
I 120 110.0 En 15.45 3.054 3.054 
3 30 90.0 EI 25 .45 2.290 5.591 

0.0 0. 000 0.450 
--------- -------------.----

454.0 11.554 35.004 



"ajor Co~ponent/Subcolponent: 

!G ROO! INSTRU!ENTATION 

I tefl: 
No . : ITE! TITLE 

BEVATRON UPGRADE 

Cost Esti.ate Details 

iBS : Date : Version: NAME :FllENAHE: NOT E S 

1.1. 3.3.2.5 12113/86 I DWINElL R3325 

Material Labor 
Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

MATL ~ 

: Tot.1 : LABOR 
t!eas.: Units: Cost : Basis:"t K$ : Units : Hr5 . : Hours : Code : $/ Hr :labor U: TOTAL $ 

-----------._---------------------------------------------------------------------------------------.-----------_.---------------------.-
1 CHAIN SCANNER EA 
1 16 CH. ANALOG IN EA 
3 CABLE DIST. EA 
4 16.CH ANALOG OUT EA 
5 WAVEfORM SELECTOR EA 
6 DIGITAL OUT EA 
7 POWER HOIIlT. EA 
8 TE ST ING 
1 WA VEfORM DIG ITIZER EA 

L"BOR SUMHARY 
: Craft : Total : Total : 
: Code : Hours : labor K$ : 

E: 

SUM 

Section V 

251 •• 
320 .0 

572.0 

6.4 13 
8.144 

14.557 

I 2600.00 EU 
8 1200.00 CP 

12 400.00 EU 
I 1000.00 
2 4000. 00 

900.00 
3600 .00 

6000.00 

2.600 60 60.0 EI 25.45 1. 527 4.127 
9.600 0.0 0.000 9.600 
4.BOO 12 16 192. 0 EI 25.45 4.886 9.bS6 
1. 000 0.0 0.000 1.000 
8. 000 0.0 0.000 8.000 
0.900 0.0 0.000 0.900 
3.600 0.0 0.000 3.600 
0.000 2 160 320.0 EM 25. 45 8.144 8.144 
6.000 0.0 0.000 6.000 

--------- --------- ------------------
36 .500 572 .0 14.557 51 JJS7 
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BEVATRON UPGRADE 

Cost Esti,.t, D,t.il, 

Major COGponent / Subcolponent: WBS : Oate : Version: NA"E :FIlENAHE: NOT E S 

CONTROL ROOM INSTR. MODS. 1.1.3.3.2.6 121l3/B6 I D~INELL R3326 MCR CHANGES,REMOVALSETC. 

IteR: Ha.terial labor HATL. ~ 

No. : I TEH TITlE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 
Heas.: Units: Cost : 8asis: Ht KS : Units: Hrs. : Hours : Code : S/ Hr :labor K$: TOTAL "$ 

1 CABLE REHOVAL 
2 CHASSIS REHOVAL 
3 RELOCATE EQUIP. 
4 RE-WIRE ALARMS 
5 RE-WIRE CONTROLS 
6 VIDEO MONITORS EA 
7 TESTING 

LA80R SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor KS : 

EI 
EM 

SUM 

Section V 

976. 0 
HO.O 

1716.0 

24.B39 
IB.833 

43 .672 

0.000 
0.000 
0.000 
0.000 
0.000 

6 900.00 CP 5.400 
0.000 

----- - ---

5. 400 
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2 170 340.0 EM 25.45 B.653 B.653 
2 120 240. 0 EM 25.45 6.108 6.10B 
2 160 320.0 ET 25.45 B. 144 8. 144 
2 140 2BO.0 EI 25.45 7.126 7. 126 
2 140 2BO.0 EI 25.45 7.126 7. 126 
6 I. 96.0 EI 25.45 2.m 7.B43 
I 160 160.0 EM 25.45 4.072 4.072 

--------- ----------------.-
1716.0 43.672 49.072 



BEVATRON UPGRAOE 

Cost Esti •• te Det.i ls 

"ajor Component/Subcomp onent: WBS : Date : Version: NAHE : F I L ENA~E: NOT E S 

ACCESS/SHLDNS MAfIlPULATION 1.1.4 .1. 1 12/11S6 1 REIMERS 1411 SITE CLEARANCE I PREPARATION 

}tell : ~ ater ial Labor MAlL. ! 
No. : 1m TITLE Uni t , No. , Unit , Cost : Total , No . : Unit , Totol : Craft , , Totol : LABOR , , , , , , , 

Neas. : Units : Cost : Basi 5 : Mt KI : Uni ts : Hrs. : Hours : Code , I/Hr :Labor U: TOTAL I , 
-------------.---------.----.-------------------------------------------------------------------------------_.---------------------------

1 REMOVE ~ STORE 0.000 0.0 0.000 0.000 
C T.T. ROOF BLOCKS 0.000 100 100.0 RS 31. 20 3.120 3.120 

2 REMOVE I STORE 0.000 0.0 0. 000 0.000 
C T. T. WAL L BLOCKS 0.000 100 100 .0 RS 31. 20 3. 120 3.120 

3 OUTSIOE CREW FOR 1 & 3 1 4400 .00 va 4.400 0.0 0.000 4.400 
4 REMOV E I STORE 0.000 0.0 0.000 0.000 

C ROOF BLOCKS 0.000 20 20 .0 RS 31.20 0.624 0.624 
5 MOVE ROO F BL OCKS 0.000 0.0 0.000 0.000 

C aUAD TO QUAD 0. 000 500 500.0 RS 31. 20 i5.600 15.600 
b LORD I MOVE, INSTALL 0.000 0.0 0.000 0.000 

C T. 1. WALL BLOCKS 0.000 150 150 .0 RG 31,20 4.6BO 4.680 
7 LOAD, MOVE , IIISTALL 0.000 0.0 0.000 0.000 

C T.T. ROOF BLOCKS 0.000 150 150.0 RG 31.10 4.680 4.680 
e OUTSIDE CRANE/CREW 0.000 0.0 0.000 0.000 

c FeR 1m b 1 4400 .00 Vi 4. 400 0.0 0.000 4.400 
--. - --.. - .-._----- ------------------

8.800 1020 .0 31,824 40 .624 

LABOR SUI,MARY 
: Craft : Tota l : Tot al : 
: Code : Hours : Labor K$: 

RS 1020.0 31.824 

SUK 1020.0 31. 824 
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BEVATRON UPSRADE 

Cost Esti , .te Oet.i1s 

"a jar COlponent JSubco;ponent: iBS : Date : Versi on: NA KE :F llENAHE: NOT E S 

BEVATRON !ASIIET YOKES 1.1.4. 1.2 1I15/B7 3 RElMERS 1412 SITE CLEARANCE I PREPARATION 

Item: Katerial L.bor MATL. I 
No. : !TEN TlTLE Un i t , No. , Unit , Cost : Total , No. , Unit : Total : Craft , : Total I LA BOR , , , , , 

"(las. : Uni ts : Cost , Basis: Itt K$ 
, Units : Hrs. : Hours , Code , I/Hr lL.bor KII TOTAL f , , , , 

-----------------.----------------------.------.-----------------------------------------------------------------------------------------
I REMOVE PLY AIR DUCT 0.000 I 1000 1000.0 !T 22. 50 22.500 22 .500 
2 RE!OVE 460B IIUTS 0.000 4609 0.25 1152.0 !T 22. 50 25 .920 25 .920 
3 RENOVE 1,152 RA DIAL STAYBOLTS 0.000 1152 I 1152.0 RS 31. 20 35 .942 35.942 
4 REMOVE 299 VERT CLAHP STUOS 0.000 299 3 964.0 RS 31. 20 26.957 26.957 
5 REMOVE 112 IN I OUTER DIAS STAYS 0.000 112 1 112 .0 RG 31. 20 3.494 3.494 
6 mOVE 114 LEG STOP PLAT ES 0.000 114 1 114 .0 RG 31. 20 3. 557 3.557 
7 REHOVE 11 52 HORIZ STAYS I TIE RODS 0.000 1152 I.5 1729.0 R6 31. 20 53.914 53.914 
B RE ~OVE 114 TOP YOKES 0.000 144 2.5 3bO.0 RG 31. 20 11. 232 11.232 
9 FAB I INSTAll EA 299 400.00 EU 115. 200 299 2 576 .0 RG 31. 20 l7.nl 133. 171 

C HOLD -OONN BRACKETS 0.000 0.0 0.000 0.000 
10 HOVE HEm TO SAN AR EA 0.000 144 I 144 .0 RS 31. 20 4.493 4. 493 
11 SETUP SAN 0.000 I B B.O HT 22.50 0.1 80 0.180 
12 BUY HD SAiBLADES EA 144 7.00 EU 1. 008 0,0 0.000 1. 008 
13 CUT I-BEAMS TO LENGTH 0.000 144 I 144.0 NT 22.50 3.240 3.240 
14 DRILL NEB 80LTHOLES EA 10 20 .00 0.2M 576 0.5 288.0 !T 22.50 6. 480 6.6BO 
15 FLA~ECUT HOLES IN WEBS 0.000 288 0.25 72. 0 MS 33. 50 2.4 12 2.412 
16 HOvE SCRAP TO SAL VASE 0.000 144 I 144.0 RG 31. 20 4.493 4.493 
17 CUTOFF BOLT MATERIAL 0.000 576 0.2 115 .2 HS 33 .50 3.859 3.859 
IB THREAD PIE CES BOTH ENOS 0.000 576 0.1 57.6 MS 33 . 50 1. 930 1. 930 
19 BOLT UP FRAMES 0.000 144 I 144. 0 !T 22 .50 ~ .. 240 3.240 
20 BUY I' OECKING SF 5000 1.00 5.000 0.0 0.000 5.000 
21 CUTI FIT PLYWOOD 0.000 144 141. 0 PC 34.25 4.9.32 4.932 
22 SHOOT NAILS EA 1140 0.50 EU 0.720 1440 0.1 144 .0 PC 34.25 4. 912 5.652 
23 HISTALL FLOOR PAlIELS 0.000 144 I 144 .0 R6 31. 20 4.493 4.m 
24 lELD ANSLE STOPS EA 28B 3.00 EU 0.864 288 0.2 57 .6 HS 33 .50 I. 930 2. 794 

---_.---- -.------- ------------------
122.992 8664.4 24B. l00 371 .092 

LABOR SUMMARY 
: Craft : Total : Total : 
: Codl? : Hours : Labor Kt: 

~s 1·02 .4 10.130 
11T 2736 .0 61.560 
PC 28B.O 9.864 
RG 5338.0 166.546 

SUH B664 .4 248.100 
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BEVATRON UPGRADE 

Cost Esti.ate Det,ils 

Major CDlponent/Subco~ponent: WBS : Date : Version: NAME :FIlENAKE: NOT E S 

BEVATRON MAGNET LEG SLABS 1.1.4. 1. 3 1211 /86 I REIMERS 1413 SITE CLEARANCE I PREPARATION 

Iten: I'faterial Labor HATL. I 
/10. : ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

!'feas. : Units: Cost : Basis: I'ft KS : Units: Hrs. : Hours : Code : S/Hr :Labor K$: TOTAL $ 

I REMOVE 144 OUTER LEGS 
2 REMOVE 144 INNER LEGS 

LABOR SUMHARY 
: Cr.1ft : Total : Total : 
: Code : Hours : labor K$: 

RG 576 .0 17.971 

SUM 576.0 17.971 

Section V 

0.000 
0.000 

0.000 
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144 
144 

2 28B. 0 RG 
2 2B8.0 RG 

576.Q 

31. 20 
31. 20 

B.986 
8.9B6 

8.986 
8.9B6 

17.971 17.971 



BEVATRON UPGRADE 

Cost Estil.te Oet.i1s 

~ilj or Co,tponent/Subcoaponent : WBS : Date : Version: NA~E :FI lE NAME: NOT E S 

BEVATRON "AGNET COILS & TIPS 1.1. 4.1.4 12/11B6 1 RmERS 1414 SITE CLEARA NCE I PREPARATION 

I tel: ". t,ri.1 L.bor 
No.: 1m TITLE Unit : No . : Unit : Cost : Total : No . : Unit : Total : Craft: : Tota l : LABOR 

"eelS . : Uni ts: Cost : Basis: ~t Kl : Uni ts: Hrs. : Hours : Code : t / Hr :Labor U: TOTAL $ 
-- ---------------------------------------------------------------------------------------------------------------------------------------

C 

C 

C 

1 REMOVE I CUT COILS 

2 REMOVE POLE BASES 

3 REMOVE POLE TIPS 

LABOR SU MMARY 
: Craft : Total : Total : 
: Code : Ho urs : Labor K$: 

~T 

R6 

SUM 

1376.0 
1952.0 

33 28. 0 

30 .960 
60 .902 

91. B62 

Section V 

0.000 4 
0.000 4 
0.000 288 
0. 000 288 
0. 000 2B8 
0.000 288 

---------
0. 000 
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200 BOO .O "T 22.50 18. 000 18.000 
200 900.0 R6 31. 20 24.960 24.960 

288.0 MT 22.50 6.480 6.480 
2 576 .0 R6 31. 20 17.971 17 .97 1 
1 2B8 .0 Ml 22.50 6. 4BO 6.4BO 
2 576.0 R6 31.10 17.971 17 .97 1 

---- ----- ------------------
332B .0 91.861 91 .862 



BEVATRON UPGRADE 

Cost Esti •• t, D,t.ils 

"a jar COlpon~nt / SubcOlponent: WBS NOT E S 

BEVATRON VACUUM SYSTEMS 1. 1.4 . 1.5 1211/86 I REIMERS X415 SITE CLEARANCE ~ PREPARATION 

Item: "ateria l Labor 
No. : ITEH TITLE Unit : No. : Unit : Cost : Tota l : No. : Unit : Total : Craft : 

/teas . : Units: Cost : Basis: ttt K$ : Units: Hrs . : Hours : Code : 

1 REMOVE T. T. VAC 0.000 4 400 1600.0 MT 
2 REMOVE QUADRANT V'C. 0.000 4 400 1600.0 HT 
3 LifTING fiXTURE 1 2000 .00 EU 2.000 0.0 

--------- ---------
2.000 3200.0 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor KS: 

HT 3200.0 72. 000 

SUM 3200.0 72. 000 
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HATL. ~ 

: Total : LABOR 
I/Hr :Labor KI: TOTAL I 

22.50 36. 000 36.000 
22.50 36.000 36. 000 

0. 000 2.000 
------------------

72.000 74. 000 



BEVATRON UP6RADE 

Cost Esti.at. O.tail. 

~ajor Ccaponent/Subcolponent: NBS : Dotte : Vers ion: NANE :FllENA"E: NO T E S 

INJECTION CHANNEL REMOVAL 1.1. 4. 1.6.2 1I25/B7 2 REIMERS 14162 BEAM LINE REMOVALS 

IteD: M.teri.1 Labor MATL. & 
No. : ITEM TITLE Unit : No. : Unit : Cost : Total : No . : Unit : Total : Craft : : Total : LABOR 

Pleas.: Units: Cost : B.1sis: I1t K$ : Units: Hrs . : Hours : Code : S/Hr :labor U: TOTAL 1 
---------------------------------------------------------------------------------._--------------------------- ---------------------------

C 
C 
C 

C 
C 
C 

1 REMOVE MAGNETS 

2 REMOVE INSTRUMENTATION 

3 R/R SHIELDIN6 

LABOR SUMMARY 
: Craft : Tota l : Tota l : 
: Code : Hours : la~or K$: 

[1 

SUM 

300 .0 
300.0 
650 .0 

1150.0 

7.635 
6.750 

20.280 

34.665 

Section V 

0.000 
0. 000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

----- - ---

0.000 

Page 191 

0.0 0. 000 0.000 
100 100.0 EI 25 .45 2.545 2.545 
100 100 .0 HT 22.50 2. 250 2.250 
200 200.0 RS 31. 20 6.240 6.240 

0.0 0.000 0.000 
200 200.0 EI 25 .45 5. 090 5. 090 
200 200.0 "T 22 .50 4.500 4.500 
200 200 .0 RS 31. 20 6.240 6. 240 
250 250.0 RG 31. 20 7.900 7.900 

--------- ------------------
1250.0 34.bb5 34 .665 



BEVATRON UPGRADE 

Cos t Esti •• t. D.t.ils 

Najor C05pon ent /Sub componentl iBS : Date : Version: NAME :FILENAKE: NOT E S 

REMOVE EPB 0 CHANNEL 1.1.4.1 .6.3 I125/S7 2 REIMERS X4163 SEAM LINE REMOVALS 

I tel: Material labor HATL. \ 
No. : ITEM TITLE Unit . No. I Unit I Cost : Total I No. 

, 
Unit : Total : Craft , : Tot al I LASOR , , , 

Meas . I Uni ts : Cost 
, Basi s : Nt K$ , Units: Hrs. : Hours I Cod. I I/Kr IL.bor KI: TOTAL $ , , 

-------------------------------------------------------------. --------------------------------------------.------------------------------
1 REMOVE ROOF I WALL BLOCKS 0.000 15 10 300.0 RG 31.20 9. 360 9.36(' 
2 REMOVE BEAM PIPES 0.000 I 50 50.0 HT 22.50 1. 125 1. 125 
3 RENO'IE 121 NT! QUADS 0.000 2 3 6.0 RG 31. 20 0.IS7 0. IS7 
4 REMOVE CI I iTT BEND HAGS 0.000 I 3 3.0 RG 31. 20 0.094 0.094 
5 REMOVE F I BOX 0.000 0.0 0.000 0.000 

C 0.000 10 10.0 RS 31. 20 0.312 0.312 
6 REMOVE BEAM PLUG 0.000 I 10 10.0 RG 31. 20 0.312 0.312 
7 REMOVE (11 OB ' S 0.000 2 10 20.0 RS 31. 20 0.624 0.614 
S REMOVE XM 4 0.000 1 20 10.0 RG 31. 20 0.624 0.624 
9 REMOVE XM5 0.000 1 20 20 .0 RS 31. 20 0.624 0.624 

10 REMOVE CABLES 0.000 14 10 140.0 PE 34 .25 4. 795 4. 795 
C 0.000 14 10 140.0 EI 25. 15 3.5b3 3.563 

II REMOVE HOSES 0.000 1 12 12. 0 PPL 34 .25 0.411 0.411 
--------- --------- ------------------

0.000 ))1. 0 22 . 031 22 .03! 

LABOR SUMARY 
: Craft : Tohl : Total : 
: Code : Hours : Labor K$: 

EI 140.0 3.563 
HT 50 .0 1. 125 
PE 140.0 4.795 
PPL 12.0 0.411 
RG 389.0 12.137 

SUM 731. 0 22.031 
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BEVATRON UPGRADE 

Cost Esti.ate Details 

~ajor Co;ponent/Subcolponent: iBS : Date : Version: NA~E :FILEHA"E: NOT E S 

BEVATRON ELECTRICAL SYSTEMS 1.1 . 4.1.7 1I24IB7 2 KRUP 5417 SITE CLEARANCE L PREPARATI ON 

Itell: Material Labor MATL. I 
No. : 1m TITLE Unit : No. : Unit : Cost : Total : t~o. : Unit : Total : Craft: : Total : LABOR 

/'leas . : Units: Cast : Basis: ~t K$ : Units: Hrs. : Hours : Code : SJHr :labor U: TOTAL. 

1 mc. REMOVALS 
C 
C 

Section V 

LABOR SU~HARY 
: Craft : Total : Total : 
: Code : Hours : Laber K$: 

El 
EM 
PE 

SUM 

166.0 
996.0 
160.0 

1322.0 

4.225 
25 .348 
5.480 

35 .053 

0. 000 
0.000 
0.000 

---------
0. 000 
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996 996. 0 EM 25.15 25, 348 25 .348 
166 166. 0 EI 25.45 4. 225 4.225 
160 160.0 PE 31.25 5.480 5. 480 

- -------- ----------------- -
1322.0 35. 053 35.fJ53 



~a j or CO lponenl /Subcoaponent: 

mc. BEVATRON SYSTEMS 

Itel : 
No. : ITEM TITLE 

BEVATRON UPGRADE 

Cost Esti.ate Details 

WBS : Dale : Version: NA~E :FILENAME: N D T E S 

1.1.4.I.B 1211/B6 I REIMERS WB SITE CLEARANCE I PREPARATION 

M.terial Labor 
Unit : No. : Unit : Cost : Tolal : No. : Unit : Total : Craft : 

NATL. I 
: Total : LABOR 

Keas. : Units: Cost : Basis: Mt K$ : Units: Hrs. : Hours : Code : $/Hr :labor K$: TOTAL '$ 

I REMOVE MI, M2 SYSTEMS 
C 

Section V 

LABOR SUMNARY 
: Craft : Total : Tolal : 
: Code : Hours : Labor K$: 

NT 
RS 

SUN 

300.0 
300.0 

600.0 

6.750 
9.360 

Ib.1I0 

0. 000 
0. 000 

0. 000 
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300 300.0 NT 
300 300.0 RS 

bOO .O 

22.50 6. 750 
31.20 9. 360 

6. 750 
9. 360 

16.110 16.11 0 



BEVATRON UPGRADE 

Cost Esti •• te Details 

Kajar Cocponent /Subcoaponent: WBS : Date : Version: HAKE :FllENAI'IE: NOT E S 

DISPOSAL I. 1.4. 1.9 1110/87 5 REIMERS X419 SITE CLEARANCE I PREPARATION 

Itell: l'Iaterial labor NATL. & 
No. : ITEM TITLE Unit : No . : Unit : Cost : Total : No . : Unit : Total : Craft: : Total : LABOR 

/'INS, : Units: Cost : Basis: PIt K$ : Un i ts: Hrs. : Hours : Code : t1Hr :l.1bor KS: TOTAL $ 

0. 000 0.0 0.000 0.000 
2 CRANE COSTS 1 b7000. 00 EU b7.000 0.0 0. 000 b7. 000 
3 LOCAL TRUCKING TON 357b 28.00 AB4 100.128 0.0 0. 000 100. 12B 
4 RENT 25T fORK EA 1 10000.00 10.000 0.0 0.000 10.000 
5 LOAD, MOVE 51 TO EP8 0.000 1394 2 278B .0 RG 31. 20 B6 . 9B6 8b.986 
6 LOAD TRUCKS, EP8 0.000 450 3 1350.0 RS 31. 20 42.120 42.120 
7 TRUCKING \ 8URIAL TON 219 220 .00 ABI 4B. IBO 0.0 0.000 4B . 1BO 

--~------ --------- ------------------
225.308 41 3B.O 129.1 06 354.4 14 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : labor KS: 

RG 413B. 0 129 . lOb 

SUN 4138. 0 129 . 106 
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BEVATRON UPGRAOE 

Cost Est i .at, D,tails 

~ajor COlpcnent / Subco~ponent: : Dale : Version: NA~E :FILENAHE : NOT E S 

SYNCHROTRON SHIELOIlIG MODS 1.1. 4.2.1 111 2187 2 REIMERS 1421 SHIELDING MODIf ICATIONS 

Item: Material Labor MATL. ~ 

No . : ITEM TITLE Unit : No. : Unit : Cost : Tolal : No. : Unit : Total : Craft : : Tola l : LABOR 
Meas. : Uni ts: Cost : Basis: I1t KS : Uni ts: Hrs. : Hours : Code : $/ Hr :labor Kt : TOTAL $ 

1 RIR ; BLKS NOR TH 0.000 86 S6. 0 RS 31. 20 2.683 2.b93 
2 RIR 2 BLKS SOUTH 0. 000 86 86.0 RG 31 .20 2.683 2.6S3 
3 NORTH STEELWORK 2000 .00 2.000 10 10.0 RG 31. 20 0.312 2.312 
4 SOUTH STEEL,ORK 2000.00 2.000 10 10 .0 RS 31.20 0.312 2.312 

---.----. --._----- ------------------
4.000 192. 0 5.990 9.990 

LABOR SUMMARY 
: Craft : Tolal : Total : 
: Cede : Hours : Labor K$: 

RG 192 . a 5. 990 

SUN 192.0 5.990 
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BEVATRON UPGRADE 

Cost Esti •• te Oet.ils 

I'!a j or Cor,ponent I Subcomponent: iBS : Dlte : Version: NAME :FIlENA~E: NOT E S 

INJECTION AR EA SHIELDING 1.1.4.2.2 1I1B/B7 4 REIMERS X422 BASED ON LAYOUT OF 1/16 

I tea: ~a t eri a l Labor MATL . ~ 

No . : ITEM TlTLE Unil I No. I Unit , Cost : Total , No . , Unit : Tota l : Craft 
, 

: Total I LABOR , , , , 
Meils. 

, 
Uni ts : Cost , 

Basis: Mt K$ 
, Uni ts : Hrs. : Hours 

, Code , IIHr IL.bor KII TOTAL $ , , , , , 
---------------------.---------------------------- ---------------------------------------------------------------------- -----------------

1 STEEL PIPE I PLATE LOT BOOO.OO EU B.OOO 0. 0 0.000 B. OOO 
2 MICHORS,O,IILLS I ClIPS LOT 2000.00 EU 2.000 0. 0 0.000 2. 000 
3 REMOVE ~4 ROOF BLOCKS 0.000 ~4 I.B 97.2 RS 31. 20 3.033 3. 033 
4 ~OVE BLOCKS OUTSIDE DAY m~ . oo AB6 8.785 54 3 162.0 RG 31. 20 ~. O~4 I3 .B39 
5 REMOVE 20 WALL BLOCKS 0.000 20 4.6 92.0 RG 31.20 2.B70 2.970 
6 PREPARE BLOCKS LOT 1 ~BOOO. 00 EU ~B.OOO 4 ~ 20. 0 RG 31. 20 0. 624 5S.b24 
7 UNSTACK BAFFLE SH IELDIN6 0. 000 1 240 240.0 RG 31.20 7.4BB 7.4BB 
e RESTACK/CLIP SAFFLE SHIELDING 0.000 1 240 240.0 R6 31. 20 7.IBB 7. IBB 
9 REIlISTALL 20 WALL BLOCKS 0.000 20 ~ 100. 0 R6 31. 20 3.1 20 3.120 

10 RETURN ROOF BLOCKS DAY 7 125~ . 00 AB6 B . 7B~ 54 3 162.0 RS 31. 20 5. 054 13 .B39 
11 REIlISTALL ROOf BLOCKS 0.000 54 5 270.0 RG 31.20 B.424 B. 424 
12 R!SGIllS fOREMAN 0.000 I 400 400 .0 RG 31. 20 12 . 480 12 . 4BO 

--------- --------- ------------------
B5.570 17B3 .2 55.636 141.206 

LABOR SU~~ARY 

: Craft : Total : Total : 
: eCCE' : Hours : labor K$: 

17B3.2 55.636 

1783.2 55.636 
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BEVATRON UPGRADE 

Cost Est i • • te Det.ils 

~a jor Componen t/Subcompon ent: WBS : Date : Version : NAME :FILnlAHE: NOT E S 

ElTRCTlON AREA SHLDI1IG MDDS 1.1.4.2 .3 1112/B7 2 RElmS 1423 SHIELDING MODIFICATIONS 

i ten: l1aterial labor 
No . : ITEM TITlE Unit : No. : Unit : Cost : Total : No . : Unit : Total : Craft : 

Heas.: Units: Cost : Basis:"t K$ : Units: Hrs. : Hours : Code : 

1 RIR I BLK tiEAR fl 
2 ST EEL'jGRK FOR 1\ 

LABOR SUMMARY 
: Craft : Tota l : Total : 
: Code : Hours : Labor K$: 

RG 170.0 5.304 

SUM 170. 0 5.304 

Section V 

I 2700.00 
0. 000 
2.700 

2.700 
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150 150.0 RG 
20 20.0 R6 

170.0 

MAll . & 
: To tal : LABOR 

I / Hr :L,bor KI: TOTAL I 

31.20 4.680 4.b80 
31. 20 0.624 3.324 

5.304 B. 004 



~ajor Camponent/Subco~ponent: 

EPB SHIELDING MODS 

lteo1l: 
tlo. : ITEM TITLE 

BEVATRON UPGRADE 

Cost Esti •• te Oet.ils 

WBS : Date : Version: NAME :FllENAME: NO IE S 

1.1. 4.2.4 12115/86 2 RmERS 1424 SHIELDIN6 MODIFICATIONS 

Material Lahor 
Unit : No. : Uni t : Cost : Total : No. : Uni t : Total : Craft : 

MATL. I 
: Tot.1 : LABOR 

Heas.: Units: Cost : Basis:"t K$ : Un its: Hrs. : Hours : Cod e : i/Hr :labor U: TOTAL $ 

1 FAB,INSTLL ROOf BLK 
2 FAB,INSTLL ROOF BLK SPPRT 
3 ANCHORS, 80LTS 
4 ADD TO B30 BKSTOP 
5 F2 STEEL 

LA BOR SUMMA RY 
: Craft : Total : Total : 

Section V 

: Code : Hou rs : labor n: 

~s 

R6 
269,1) 
396.0 

665.0 

9.012 
12 ,355 

21. 367 

9700. 00 EU 9. 700 
bOOO.OO EU 6.000 
1000.00 EU 1. 000 

0.000 
1 40000.00 EU 40.000 

--~------

56.700 
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16 16.0 RG 31. 20 0.499 10 .1 99 
2b9 269.0 HS 33 .50 9. 012 15. 012 

0.0 0.000 1.000 
60 60.0 R6 31. 20 I. 972 I.B72 

320 320.0 R6 31. 20 9.984 49 .984 
--------- ------------------

665.0 21. 367 78.067 



~ajor Component/Subcolponent: 

EMITTANCE ~ATCHER 

I te,,: 
No . : IIE~ TITlE 

BEVATRON UPGRADE 

Cost Esti •• t. D.t.ils 

WBS : Date : Version: NA~E :FIlENAME: N OlE 5 

1.1.4.2.7 11l1lB6 I REmRS 1427 SHIELDING MDDIFICATIOIIS 

~.t.ri.l L.bor 
Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

HAIL. 1 
: lot.l : LABDR 

"eas. : Units: Cost : Basis:"t KS : Units: Hrs. : Hours : Code : $/ Hr :Labor KS : TOTAL $ 

i SHIELDING KODS 0.000 160 160.0 RG 31.20 4. 992 4. 992 

0.000 160.0 4.992 4.992 

LABOR SU~HARY 
: Craft : Total : Total : 
: Code : Hours : Labor KS: 

RG 160.0 ~.992 

160.0 4.992 
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BEVATRON UPGRADE 

Co,t E,ti.ate Detail, 

Major Co!pon~nt/SubcDlponent: iBS : Date : Version: NAME :FILENAME: NOT E S 

HVAC 1.1. 4. 3.1 112b/87 3 REIMERS 1431 UTILITIES - MECHANICAL 

Itel: ttaterial Labor MATL. I 
No. : ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

l1eas.: Units: Cost : Basis: In K$ : Units: Hrs. : Hours : Code : S/Hr :labor K$: TOTAL $ 

I COIITROL ROOM HVAC 
C 

Section V 

LA BOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor n: 

MS 
RG 

SUM 

293.0 
40.0 

333.0 

9.Blb 
I. 24B 

1I.0b4 

I 2000.00 2.000 
0.000 

2.000 
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293 293.0 MS 
40 40.0 RG 

333.0 

33.50 9.816 11.816 
31.21) 1.24B 1.24B 

II.Ob4 13. 064 



~ajor COBponent/SubcDlponent: 

COOLI NG 

lten: 
No. : ITEM TITLE 

BEVATRON UPGRADE 

Cost Est i.ate Oetails 

WBS : Date : Version: NAME :FIlENAHE: NOT E S 

1.1.4.3.2 II24/B7 3 RE IMERS 1432 UTILITIES - MECHANICAL 

Haterial Labor 
Unit : No . : Unit : Cost : Total : No. : Unit : Total : Craft : 

MA TL. I 
: Total : LABOR 

~eas. : Units: Cost : Basis: ~t Kf : Units: Hrs. : Hours : Code : t:/Hr :labor Kl: TOTAL $: 

1 COOU NG 
2 50 HP PUMP /MOTOR EA 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : labor K$: 

SUM 0.0 0.000 

Section V 

2 80000.00 EU 
1 12000.00 EU 

160. 000 
12.000 

172.000 
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0. 0 
0.0 

0.0 

0.000 160 .000 
0.000 12.000 

0.000 172 .000 



~ajor Component/Suhcomponent: 

FIRE HAZARD CONTROL 

It .. : 
No,: 1m TITLE 

BEVATRON UPGRADE 

Co.t E.ti.,t. D.t,il. 

NBS : Date : Vers ion: NA~E :FllENAME: NOT E S 

I, 1,4,3,3 I211/B6 I REIHERS 1433 UTILITIES - MECHANICAL 

Material Labor 
Unit : No. l Unit : Cost : Total : No. : Unit : Total : Craft : 

HATL. I 
: Total : LABOR 

Heas. : Units: Cost : Basis: Mt K$ : Units: Hrs. : Hours : Code : $/Hr :labor K$: TOTAL :J: 

I lISHTS, SIGNS I 10000,00 10,000 0,0 0,000 10, 000 

10,000 0,0 0,000 10,000 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : lahar K$: 

SUM 0,0 0, 000 
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BEVATRON UPGRADE 

Co,t E,ti.ate Detai l, 

~a jor COlponent /Subcoaponent: iBS : Date : Vers ion: NAME :FILENAME: NOT E S 

UTILITIES 1.1.4. 3.4 IUIIBb I REIHERS xm UTILITIES - MECHANICAL 

Item: ~aterial Labor HATL. I 
No.: lIEM TITLE Unit : No. : Unit : Cost : Total : No . : Unit : Total : Craft: : Total : LABOR 

"eas.: Units: Cost : Basis:"t KS· : Units: Hrs. : Hours : Code : $/ Hr :labor n: TOTAL $ 

I AIR COMPRESSOR EA 2 4000 .00 B.OOO 0.0 0.000 8.000 
2 PIPI NG FT ~OO 6.00 3. 000 0.0 0.000 3.000 
3 FITTINGS EA 200 I~.OO 3.000 0. 0 0.000 3.000 
4 VALVES EA 20 100.00 2.000 0.0 0.000 2.000 
~ HOSE FT 2000 2.00 4.000 0. 0 0.000 4.000 

--------- --------- ------------------
20.000 0.0 0.000 20.000 

LABOR SUHMARY 
: Craft : Tohl : Tohl : 
: Code : Hours : Labor K$: 

SUM 0.0 0.000 
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BEVATRON UPGRADE 

Cost Esti.at, O,tails 

Major Co~pon~nt/Subcomponent: iBS : Dote : Version: NAME :FILENAME: NOT E S 

AC POWER DISTRIBUTION 1.1.4.4.1 I/9/B7 2 HENDERSONE441 POWER, 480, 120/208, 120/240 

!tell: Material Labor MAIL. & 
No.: 1IE~ TIllE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

lieas.: Units: Cost : Basis: Nt K$ : Units: Hrs. : Hours : Code : UHr :Labor KS: TOTAL. 

EA 
SET 

1 XFMR, 480-1101208 
1 IFMR, SilTCHGEAH 
3 CONDUIT, MISC. 
I PULL CANS 

FT 
EA 

5 P,R DIST PNL, 480V EA 
b PWR DIST PNL, 120/208 EA 
7 Pi R DISI PNL, 120/240 EA 
8 OUTLET PNL, W/OUTLETS EA 
9 ,IRE, HEAVY, IISC. FT 

10 WIRE, LIGHT, MISC. fT 
EA 
EA 
EA 

11 DROP FOR 1.1.1.4.3 
11 DROP FOR 1.1.1.4.4 
13 DROP FOR 1.1.1.4.5 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor KS: 

PE 844.0 28.907 

SUM 844.0 28.907 

Section V 

1 3000.00 EU 
1 1500.00 EU 

500 1.00 EU 
10 30.00 EU 
1 
4 
4 

30 
1000 
3000 

1 
4 
5 

450.00 EU 
350.00 EU 
350.00 EU 
100.00 EU 

0.78 EU 
0.10 EU 

50.00 EU 
50.00 EU 
50.00 EU 

3.000 
1. 500 
0.500 
0.600 
0.450 
1. 400 
1.400 
3.000 
0.780 
0.600 
0.100 
0.200 
0.250 

13.780 
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1 
1 
1 

20 
1 
4 
4 

30 
120 

1 
2 
4 
5 

20 20.0 PE 
bO 60.0 PE 

100 100.0 PE 
1 20.0 PE 

10 10.0 PE 
10 40.0 PE 
10 40.0 PE 
5 150.0 PE 
2 240.0 PE 

80 80.0 PE 
6 12.0 PE 
B 32.0 PE 
BIO.O PE 

844.0 

34.25 
34.15 
34.25 
34.25 
34.25 
34.25 
34.25 
34.25 
34.15 
34,25 
34.25 
34.25 
34.25 

0.685 3.685 
2.055 3.555 
3.425 3.925 
0.685 1.285 
0.343 0.793 
1. 370 2.770 
1. 370 2.770 
5.13B B.139 
9.220 9. 000 
2. m 3.340 
0.411 0.511 
1. 096 1. 29b 
1. 370 1. 620 

28.907. 42 . 687 



BEVATRON UPGRADE 

Cost Esti . ate Details 

~ajo r Co~ponent/Subco~ponent: iBS : Date : Version: NANE :FILENANE: NOT E S 

CABLE TRAYS 1.1.4.4.2 1/9 /B7 I HENDERSDNE442 UTILITIES - ELECTRICAL 

It em: Labor HATL. & 
No. : 1TE" TITLE Unit : No. : Unit : Cost : Tota l : No. : Unit : Total : Craft: : Total : LABOR 

~ea5. : Units: Cost : Basis: Nt K$ : Units: Hrs. : Hours : Code : $/Hr ILabor K$: TOTAL $ 

1 TRAY FOR "AI N ROUTES FT BOO 6.00 EU 4.BOO 120 120.0 PE 34.25 4.110 B. 910 
1 TRAY FOR 1.1.1.4.3 fT 70 6.00 EU 0.420 24 14.0 PE 34.25 0.822 I. 242 
3 TRAY FOR 1.1.1.4.4. FT 70 6.00 EU 0.420 24 24.0 PE 34.25 0.B21 1.242 
4 TRAY FOR 1.1.1.4.5 FT 70 6.00 EU 0.420 24 24.0 PE 14.15 0.821 1.142 

--------- --------- ------------------
6.060 192.0 6.576 11.636 

LABDR SUMHARY 
: Cr aft : Total : Total : 
: Code : Hours : labor KS: 

PE 191.0 6.576 

SU~ ' 191.0 6.576 
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BEVATRON UPGRA DE 

Cost Est i ,ute Detai 1s 

l1i jor COlponentl Subco~ponent : ' MBS : Dite : Vers ion: NAME :FlLENAHE: Ii 0 I E S 

M AG ~ ET S I SUPPORTS 1. 2.1 . 1 212187 1 TANABE 51211 EDII MAGNETS & SUPPORTS 

ltefl : Material Labor MA IL. ~ 
110. : ITEM TIT LE Unit : No, : Unit : Cost : Tolal : No. : Unit : Total : Craft : : Tolal : LABOR 

Heas. : Units: Cost : Ba sis: I'll K$ : Units : Hrs. : Hours : Code : l/Hr :labor Kt : TO TAL ~ 

1 ~ECHANI CAL EllmEERS 0.000 8700 8700 .0 ME 49. 00 426 .300 416. 300 
2 r.ECHA NI CAL DES1611ERS 0.000 15500 15500. 0 NO 36 .00 558. 000 558.000 
3 ~ECHAIlICAL TECHNICI AN IlNS PECTlON I 0. 000 5700 5700. lj MT 22 .50 128 .150 129. 250 
4 SUPPLiES I EX PENSES 2 83000 .00 EU 166. 000 0.0 0. 000 166 .000 

--------- --------- ------------------
166.000 29900.0 l:i2.S50 1278.550 

LH~Of{ SUMMARY 
: Crift : Total : Tota l : 
: Code : Hours : Labor K$: 

.\1 5700 .0 128 .250 
ME 8700 .0 426..l00 
1'10 155(10 .0 559. 1)00 

SUM 29900.0 1 m.550 
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na jcr Co~p onent/Subco~ponent : 

RI NG VACUUM SY ST EM 

Ite;: 
No. : ITEM TITLE 

BEVATRON UPGRADE 

Cost Esti •• te Oet.iLs 

was : Date : Ver sion: NAME lFILENAME: N O T E S 

:'2.1.2 2/2/B7 L HUNT SL2L 2 [011 RIliS VACUUM SYSTEM 

Material Labor 
Unit : No. : Unit : Cost : Tot.:;l : ~lo. : Unit : Total : Craft : 

HATL • . \ 
: Tot.1 : LABOR 

~eas, : Units : Cost : B. sis : /'I t K$ : Un i ts: Hrs . : Hours : Code : S/ Hr :lab or KS: TO TAL l' 

I MECHAN ICAL EIIGI:lEERS 0.000 8700 87 00. 0 ME 49. 00 426.300 42b.3i)i) 
1 nECHANICAl DES I GIIERS 0.000 11300 11300.0 NO 36 . 00 406 . BOO 406.eOl) 
, MECHANICAL DRAfTING 0.000 5000 5000.0 m 23. 00 115.000 115J;i)!) 
4 SUPPLIES I ElPElISES 2 71000 .00 EU 142. 000 0.0 0.000 142. r}OO 

--------- -- ------- -----._-----------
142.000 25000.0 948 .1 00 1090. 100 

LA80R SUMMARY 
: Craft : iota I : Total : 
: Code : Hours : Labor KJ: 

M[ 8700.0 42b .300 
MO 11300 .0 406 .800 
~ES 5000.0 115. 000 

SUM 25000 .0 m.l00 
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BEVATRON UPGRADE 

Cost Est iaale Detai ls 

~ajor COJP on en t / Subco~ponen t: WBS : Date : Versi on: NA~E :FIlEN~ME: NO IE S 

Rf SYSTEM 1. 2. t.3 212 /87 I HOWARD SI213 EDII Rf SYSTEM 

I tel<: Material L,bor ~ ATL. ~ 

'10 . : 1m TITLE Unit 1 No. : Unit : Cost : Tolal : 110. : Unit : Tolal : Craft : : Tolal : LA BOR 
!'leas.: Uni ts : Cest : Ba si s: Mt KS : Un its: Hrs. : Hours : Code : $IHr llabor Kt. : iuTAl $ 

I ELEC:RICAL n<GniEERS o. ooc 5400 5401) .0 EE 46. 4v 250. 500 250 .560 
2 mCTRcm CCO ROWATORS 0.000 2000 2000 .0 EC 33.55 67. 100 67 . 100 
3 ELECTRONI C DRAfTI NG 0.000 1000 1000.0 ED 25.45 25 . 450 25 . ~5f) 
I MECHAIlI CAL EIIGINEE RS 0.000 2100 2100.0 ME 49.00 102. 900 102 .900 
5 ~E CHMHCAL OESIGtlERS 0.001) 1200 1200 .0 MD 36 . 00 43 . 200 n . 200 
6 SUPPLIES .\ EXPEIISES I 74000.00 EU 74. 000 0.0 0. 000 74. 000 

--------- -------.- ------------------
74 .000 11700.0 489 .210 5b3 . 210 

LABOR SUM~ARY 
: Cr aft : Tota l : Total : 
: Code : Hours : Labar U: 

EE 5400.0 250.560 
EC 2000 .0 67 .1 00 
ED 1000 .0 25. 450 
ME 2100 .0 102. 900 
1':0 1200.0 43.200 

sun 11 700 .0 4B9 .210 
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Major Cc~ponen t / S uh co;p on ent: 

RING POWER SUPPLIES 

Ite; : 
No . : ITEM TITLE 

BEVA IRON UPGRADE 

Co,t E,ti , . t. Oet.il , 

iBS : Date : Versi on: NAI1E tF I l ENAI1E t N 0 I E S 

1.2.1. 4 2/2/87 I FRIAS 51214 EOII RI NG pom SUPPLI ES 

Material labar 
Unit : No. : Unit : Cost : Total : No . : Unit : Tota l : Cr aft : 

~ATl . ~ 

: lot, l : LA BOR 
~eas. : Uni ts: Cost : Basi s : I'It K$ : Units : Hrs. : Hours : Code : t /Hr :Labor Kt : TOTAL ~ 

1 ELECTRICAL W3 I~EERS D. CO O 8800 3800. 0 EE 4b. 40 408 . 320 408.320 
2 ELECIRO:nc eDOROnlA IORS 0.000 BBOO B800.0 EC 33. 55 295. 240 ;95. 140 
'. ELECTRCillC DRAfTI NG O.COO 4400 4400 .0 ED 25.45 11 1.9BO I: USO 
4 SUPPL I ES ~ EXPENSES 1 bIOOO. OO EU 122. 000 0.0 0,000 12:.000 

--------- --------- . -----------------
122 . COO 22000.0 815. 540 931 .540 

LA BOR SUMMARY 
: Craft : Iota! : Tota l : 
: Code : Hours : Labor Kit 

~E 8800. 0 ~ Oa. 32~) 

EC 8£00 .0 295 . 2 ~ O 

ED 4400.0 1I1. 9BO 

sun 22000 ,0 915 . 540 
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BEVATRON UPGRADE 

Cost Est i.ate Det.ils 

Ma jor Component/Subc ooponent: iBS : Dite : Vers ion: NA~ E :FILENAME: /II 0 rES 

8E A! MOIIlTORIN6 DEVICES 1. 2. 1.5 212/87 1 RE IMERS sim £01 1 BE A! HONITORII~G DE VICES 

IteAl: Material l abor 
No. : mn TITLE Unit : No . : Unit : Cast : Total : No. : Unit : Total : Craft : 

Meas. : Units: Cost : Basi s : Mt K$ : Units: Hrs . : Hours : Code : 

t mHANtCAL EI,GINEERS 
1 nECHA:I1CAL DES IGNERS 
o MECHAN ICAL DRAfTING 
4 St;F'Pli [5 ~ EXPENSES 

LABOR SUMMARY 
: Craft : Tota l : Total : 

Section V 

: Code : Hours : Labar Kt: 

roE 
HO 
MES 

SUM 

340.0 
340.0 
170.0 

850.0 

16 .660 
12.240 
3.910 

32.810 

I 5000.00 EU 

o.coo 340 340 .0 HE 
0. 000 340 340 .0 !D 
0.000 170 170.0 MES 
5.000 0.0 

---~----- -- ~ ------

5.000 850.0 
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HATL. ~ 

: Total : LA BOR 
$/Hr iL ab or Kt : TO iAL $ 

\9.00 16.660 16. 6&0 
1& .00 12. 2\') 12 .240 
23 .00 3.110 3.m 

0.000 5. 0f)O 
------------------

31 .810 37.910 



8EVATRDN UPGRADE 

Cost Eslilate Details 

Major CG;ponent/SubcQ~ p oner.t: WBS : Date : Version: NAME :FIlENAME: NOTE S 

SUR'IEY AND ALIGNMENT 1.2 .1.6 212187 I REIMERS SI21 6 EDII SURVEY AND AliGNMENT 

Material Labor 
No . : ll[M TITLE Un i t : No. : Unit : Cast : Total : No. : Unit : Total : Craft : 

Keas. : Units: Cost : Basis: I1l K$ : Unj ts: Hrs. : Hours : Code : $i Hr 

1 MECHriN leAL ENGl:iEERS 
2 MECnA~ ICAL DESIGI~£RS 

3 SUPPU ES & EXP ENSES 

LABOR S!JI1MRY 
: Craft : Total : To la l : 

Section V 

: CG~2 : Hours : Labor K$: 

SUI 

340 .0 
340.0 

680 .0 

16.6-10 
12.240 

28.900 

I 

0.000 340 340. 0 :1E 49.00 
0.000 340 340.0 MD .36 . 00 

4000 .00 EU 4.000 0.0 
--------- -------- -

4. 000 680.0 
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MArL. ~ 

: Tolal : LAB OR 
:l abor K$: TOTAL! 

16.660 lb . ,~60 

12,240 12 . 240 
0.000 4.000 

-----.-._---------
28.900 .32.900 



BEVATRON UPGRADE 

Cost Esti , ate Details 

~a jo r Cccponent/Subco~pon ent: WBS : Date : Version: NAME :FIlENA~E: Ii 0 T E S 

MAGilETS I SU PPORTS 1.2.2.1 2121 B7 I TANABE SI221 EDII MAGNETS I SUPPOR TS (BEAM LINE MODS) 

I tell!: ~ateridl Labor NATL. I 
No. : 1TE~ TITLE Unit : No. : Unit : Cost : Total : flo . : Unit : Tottll : Craft : : Total : LABOR 

/'leas. : Units: Cost : Basis: ~t K$ : Units : Hrs . : Hours : Cod e : $/Hr :labor U : TOTAL ;$: 

1 MECHAIIiCAL ,iIGlIIEE RS 
1 MECHAIlI CAL OESIGIiERS 
3 ME CHANICAL TECHNICI AIIS ( INSPECTION) 
4 SUPPLI ES I EXPENSES 

LA BOR SUMMARY 

Section V 

: Cr aft : To tal : Total : 
: Cede : Heurs : Labar K$: 

NT 
ME 
MO 

600.0 
1100.0 
1400 .0 

13.500 
53. 900 

122 .400 

SU~ 51 00. ') lB9.600 

0.000 
0.000 
0. 000 

I 2BOOO.00 EU 2B.000 
---------

28.000 

Page 213 

1100 1100.0 ME 4Q .OO 53 . 900 53 .900 
34 00 3400 .0 MD 36 .00 122.41)0 122 .400 

600 600.0 NT 22.50 13 .500 13.500 
0.0 0. 000 29. ;)1)0 

--------- ------------------
51 00.0 ISUOO 217. 300 



BEVATROII UPGRADE 

Cost Esti.ate De tail s 

MajGr Co(;ponent/Subco;'lponent: WBS : Date : Version: NANE lFILENAME : N OT E S 

VACUUM SYS TEMS 1.2.2.2 212187 I HUNT SI222 EOI I VACUUM SYSTEMS IBEAM LINE HO DS) 

I te:il : Materi al Labor 
No. : ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Tot al : Craft : 

NeilS . : Uni ts : Cost : Basi 5 : tit Kt : Un i ts : Hrs. : Hours : Code : $/Hr 

1 MECHANICAL £ii3I NEERS 
2 M ECPA~ ! CAL OESIGIIERS 
3 MECHANi CAL ORAfTllIG 
! SUPPLI ES \ EXPENSES 

LABOR SUMMARY 
: Cr aft : Total : Total : 

Section V 

: Code : Hour s : l abor Kt: 
, ,,,: 

MO 
"·£5 

SUM 

680.0 
1360.0 
680.0 

2720. 0 

33.320 
48.960 
15.640 

97 .920 

I 15000. 00 EU 

0.000 680 630. 0 ME 4Q . CO 
0.000 1360 1360 .0 NO 3b .00 
0.000 bSO 680. 0 MES 23 . 00 

15. 000 0.0 
--- ------ ---------

15.000 2720.0 
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MTl. ~ 

: Total : LABOR 
:l abor 0: TO TAL $ 

.l3. 320 33, .)20 
48 . no ~a . %0 
15.640 15. 64iJ 
0.000 15 .0(10 

--- ---------------
Q).920 112.92(; 



BEVATRON UPGRADE 

Cost Es t i •• t, O, t, il s 

Majer Co~ponen t /Subc D~pa n en t: WBS : Date : Vers ion: NAM E : FrlENA~E : NOTE S 

BE AM INSTRUNENTATI DiI 1.2. 2.3 2/21 87 I RmERS SI123 EDII BEAM INS TRUMENTATION 

ltl? fil : Material Labar NAT L. I 
No. : ITEN TITLE Uni t : No . : Unit : Cost : Total : No. : Un it : Total : Craft : : Tot al : LAB OR 

/'le as. : Uni ts : Cost : Basis: I1t K$ : Uni ts : Hrs. : Hours : Code : :J / Hr :l abor K$: TOT AL 1 

: MECH AiHCAL ENGHiEERS 
, "CCHAIIi CAL ;ES IGNERS 
3 MEC~A NI CAL DRAfTING 
I SUPPLi ES I EXP ENSES 

LABOR SUM MARY 
: Cr aft : Total : Total : 

Section V 

: Code : Hours : l abor K$: 

ME 
MO 
MES 

su ,~ 

650.0 
·150. 0 
.325.0 

162 5. 0 

31 .850 
23. 400 
7.475 

62.725 

0.000 
0.000 
0.000 

I 9000. 00 EU 9.000 
---------

9.000 
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650 650.0 ME 49. 00 11. 850 31. 850 
650 650. 0 "0 3 •• 00 23. 400 23 . 400 
325 125.0 MES 21 .00 7. 475 7. 475 

0.0 0.000 9.000 
--------- ----------------.-

1625.0 62.72S 7~.72S 



8EVATRON UPGRADE 

Cost Estilate Details 

~il jor Cc ,lponent /Subc lJllpOnent: WBS : Dal e : Version: NA~E :FILENAI1E: NO T E 5 

POWER SUPPLI ES 1.2 .2.4 212187 I DmELL 51224 EDII POWER SUPPLIES 

It2i1 : Material Labor 
No. : ITE~ TITLE Unit : No. : Unit : Cost : Total : No . : Unit 1 Tolal : Craft : 

Meas. : Uni ts : Cost : Basi 5 : tit Kt : Uni ts: Hrs. : Hours : Code : UHr 

I ELECT RI CAL E~GIIIEERS 

2 ELECTRONIC COORDI:lATORS 
3 ELECTRO IIIC ORAflIllG 
4 SUPPLIES & EXPE NSES 

LABOR SU~MA RY 

: Cr.1ft : Total : Total : 

Section V 

: Ced e : Hours : Labar K$: 

EE 
EC 
D 

240.0 
, 40.0 
160.0 

1040. 0 

11.136 
21.472 
4.072 

36 .680 

I 5000.00 EU 

0.000 240 240. :) EE 46. 40 
0. 000 640 640.0 EC 33.55 
0.000 lM 160.0 ED 25 .45 
5.000 0.0 

--------- ---------
5. 000 1040.0 
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MArl. ~ 

: Total : L~ 8 0R 

:Labor Kt-: TOrgl f 

11.13.\ 11.~ ·)6 

21. 472 '1 , ' 1 '1 'I , :h £. 

4.072 4.072 
0. 000 5.000 

------------------
36 .6aO 41. 680 



8EVATRON UPGRADE 

Cost E, ti •• t. D.t.i ls 

Maj or Co, ponent /Subcolponent: : Date : Vers ion: NAME :FILENA"E : NOT E S 

LOW LEVE L ELECTRONICS 1.2. 3.1 2/2 /B7 I DW INELL SI 231 ED~ I LO~ LEVEL ELECTRONI CS 

I tel1l : M. t.,i . 1 l abor MA TL. ~ 

No. : ITEM TITLE Uni t : No. : Uni t : Cost : Total : flo . : Uni t : Total : Craft : : Tot al : LA BOR 
/'leas . : Units : Cost : Bas is: In KS : Uni ts : Hrs. : Hours : Cede : S/Hr :Labor Ui iOIAl $ 

I ElEC TR ICAL EII GINEERS 
2 [LECTROiIi C COORDINATORS 
3 ELECTRONI C DRAfTING 
4 SU?PlI ES ~ mEllSES 

LABOR SUM~ARY 

: Craft : Tot al : Tot a.l : 

Section V 

: CJde : Hours : l ab or K$: 

~ E 

EC 
EO 

1200.0 
2400.0 
1200.0 

55.6BO 
80 .520 
30 .540 

SUM 4800 .0 166 .740 

0.000 
0.000 
0.000 

I 25000 .00 EU 25.000 
---------

25.000 
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1200 1200.0 EE 16.' 0 55. 690 55.630 
2400 2400. 0 EC 33 .55 80 . 520 80.520 
1200 1200 .0 ED 2~, 45 J O .5~ O 3(; . 540 

0.0 0. 000 25.00{J 
--- - -- - -- ------------------

4800.0 lbb .740 191. 740 



BE'IATRON UPGRADE 

Cost Esti,ate D,tails 

Major Co~ponent/Subcomponent: iBS : Date : Version: NAME :F ILEtlAI1E: NO T E S 

COMPUTER CONTROL SYSTEM MODS 1.2.3.2 212/B7 I DWINELL SI232 EDlI COMPUTER CONTROL SYSTEM MODS 

!tel: Materia l l abor MAIL. ~ 

No. : ITEM TITLE Unit : No . : Unit : Cost : To tal : tlo. : Unit : Total : Craft : : Total : LABOR 
!'leas . : Units: Cost : Basis: !'It Kt : Units: Hrs. : Hours : Code : $/ Hr :La.bor d: TOTAL! 

1 ELEC T~I CAL E~mWEERS 0. 000 1200 1200 ,0 EE 46 .40 55. ,SO 55.68(> 
2 CO~PUTER P ROGRA~ MERS 0.000 4000 4000 .0 CP 46.40 185.600 185. ·~OO 
] ELECTRCN IC COOROINATORS 0.000 2700 2700.0 EC 13.55 90 .585 10.585 
4 ELECTROIIlC ORAFTI:lG 0.000 330 .130. r) ED 25.45 B.199 8.399 
5 SUPPLIES I ElPE:1SES I 51000.00 EU 51.000 0.0 0.000 51.000 

--------- ------ --- ------------------
51. 000 8230.0 340 .263 391 .2t.3 

LABOR SUMMARY 
: Craft : l')tal : lotal : 
: Code : Hours : Labor K$ : 

iE 1200 . 0 55 .680 
EC 2700.0 90 .585 
ED 330.0 a.399 
CP 4000.1) 185.600 

SUl'I 82~O . (I 340 . 26·3 
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BE'IATRON UPGRADE 

Cost Esti.ate Detail s 

~ajor Co mponent /Subco;ponent: : Oate : Version: NA~E :FILENAME: NOT E S 

CONTROL ROaN CONSOLlDATIOiI 1.2.3.3 2/2/B7 1 OililELL S1233 EDII CONTROL ROOM CONSOLIDATION 

llen : Material Labor NA TL. I 
No.: ITEN TITLE Unit : No. : Uni t : Cost : Tatal : No. : Unit : Total : Craft: : Total : LAB OR 

Meas. : Units: Cost : Basis : IU Kl : Units: Hrs. : Hours : Code : t /Hr :Labor n: TOiAL $ 

: ELEC TR ICAL EN31 1lEERS 0. 000 2000 2000. 0 EE 46 . 40 92. 800 92 .800 
: COMPUTER PROGRAMMERS 0. 000 4900 4900.0 CP 40.4Q 227 .3·)0 227 .1M 
3 ELECTRON IC COOROINATORS 0.000 3700 3700 . I) EC 33 .55 124.135 124. 135 
4 ELECTRONI C DRAfllllG 0.000 950 950. 0 ED 2S.tS 24. 173 24 . 178 
5 ,,,', LlES I EXPENSES 1 71 COO.00 EU 71. 000 0. 0 0. 000 71. 000 

--------- --------- ------ - - - -- -- - - -- -
71. 000 11550.0 4b~ . 472 m.m 

LABOR SUMMAR Y 
: Cr aft : Total : Tolal : 
: Code : Hcurs : Laber K$: 

E, 2000.0 92.800 
EC 3700. 0 124.135 
[0 950. 0 24 . 17B 
:1 4900. 0 227.360 

~UM lIS~O . O 4b8.472 
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BEVATRON UPGRADE 

Cost E5t i ~ate Detai ls 

Majer Co:;ponentiSubcoilpor,ent : WBS : Date : Version: NAME :F ILENAME : tl 0 T E S 

SITE CLEARANCE \ PREP I. 2. 4.1 212/87 1 REIMERS S1241 EDU SITE CLEARANCE & PREP 

ltea: Material Labor MAl l. ~ 

No .: ITEN TITLE Unit : tlo. : Unit : C:Js t : Total : No . : Uili t : Total : Craft : : Total : LABOR 
Mea:;, : Units: Cost : Basis:!'tt Kf : Units: Hrs. : Hours : Code : $lHr :Labor K$: TOTAL $ 

1 ~£CHArjICAL EtlSI~! EERS 

2 r;ECHA~H CAL DES IGNERS 
3 MECHANI CAL DRAfTI NG 
I SUPPL IES I EXPENSES 

LABOR SUMMARY 
: Craft : lotal : Total : 

Section V 

: CMe : Hc.u rs : L a ~o r n: 

r,E 
~D 

~ES 

1900.0 
1900. 0 
1000.0 

93. 100 
6B.400 
23.001) 

SIJ~ 4800 .0 184.500 

0. 000 
0.000 
0.000 

1 27000.00 EU 27,c)00 
---------

27.000 
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1900 1900. 0 ME 49.00 93.100 93. 100 
1900 1900. 0 ~D ·36, !)O 6B.400 68 . 401) 
1000 1000.0 MES 23 . 00 23 .000 23 . 001) 

0.0 0.000 27.000 
--------- ------------------

48 00 .0 184.500 211.501) 



BEVATRON UPGRAOE 

Cost Esti~a t e Details 

!'I:ljar Coa;ponent/Subco:;ponent: iSS : Date : 'Jersion: NAME :FIlENAME: NOT E S 

SHIELDING MOD IfICATI ONS 1.2.4.2 212/87 I RE IMERS 51241 EDII SHIELDING MODIfICATlOlIS 

It .. : Material labor HATL. ~ 
No. : ITEM TITLE Unit : No . : Unit : Cost : Total : No. : Un it : Total : Craft : : Total : LABOR 

Neas . : Uni ts : Cost : Basis: Mt KS : Units: Hrs. : Hours : Code : $/Hr :Ubor Kt: : TOT AL $ 

1 MECHANICAL ENGINEERS 
2 ~E CHANI CAL DESIGllERS 
3 ;1ECHANI CAL DRAfllNG 
4 SU PPliES I EX?E.'ISES 

LABOR SU MM ARY 
: Cr aft : lo tal : Total : 
: C,Jd e : Hcur; : Labor K$: 

SU I'! 

Section V 

280.0 
700 .0 
130. 0 

1:;0. I) 

13. 720 
25.200 
6. 440 

45.360 

0.000 
0.000 
0.000 

1 7000.00 EU 7.000 
---------

7. 000 
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280 280.0 ME 49 ,00 13.720 13.720 
700 700.0 HD 36. 00 25 . 200 25 .200 
2BO 280.0 MES 23.00 6.440 b. Wl 

0. 0 0.000 7. 000 
--------- ------------------

1260 .0 4S . . 3bO 5~. 360 



BE'IATRON UPGRADE 

Cost Esti •• te Det.ils 

Major COiaponenti Su bcc;;ponen t: was : Dolte : Version: NAI1E :FILE NA ~.E : NOT E S 

UTlLlTlES - HECHAIIlCAL 1.2.4.3 212187 I REIMERS SI243 EDII UTlLlTlES - MECH ANI CAL 

I tel\ : Material L,bor HAll. ! 
:~o.: ITEM TITLE Unit : No . : Uni t : Cost : Total : No, : Uni t : Total : Craft : : Total : LABOR 

Meas.: Units: Cost : BiSis: /'It K$ : Un its: Hrs. : Hours : Code : S/Hr :labor U : TOT~L $ 

I MEC,A~IC ,L ENGI NEERS 
2 MECH~NI C~L DESI6!JERS 
3 MECHANIC AL ,RAfTING 
4 SUPPL! ES ! ElPENSES 

LH8CR SUMARY 
: :raft : Total : Total : 
: Code : Hours : Labor K$ : 

~E 

MO 

SUM 

Section V 

~.9 0, I) 

650. 0 
260.0 

19.110 
23 . 400 
5.980 

!8 .!90 

0.000 
0.000 
0. 000 

I BO OO.OO EU 8. 000 
---------

8.000 
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:'91) 390.0 ME 49. 00 ; 9.11 0 19. tl 0 
650 650.0 11 0 36 .00 23 . ' 00 23.400 
200 260.0 HE , 13 .00 5.980 5. 980 

0.0 0.000 5.000 
--------- ------------------

1300.0 4S.490 56 . '90 



BEVATRON UP6RADE 

C05t E5ti •• t, 0,t.iI5 

Majer Co;ponent/Subco~ponen t : WBS : Date : Version: NAME :FILENAME: NOT E S 

UTILITIES - ELECTRICAL 1.2.4.4 2121B7 I DilNELL 51244 EDII UTlLlTlES - ELECTRICAL 

!tell : M.teri.1 L.bor MATL. .\ 
110. : ITEM T lTLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : : Total : LABOR 

Meas. : Units: Cost : Basis: t\t K$ : Units: Hrs. : Hours : Code : $/Hr :Lab or K$ : TOTAL $: 

1 ELECTRI CAL ENGINEERS 
, ELECTRO:m COOR DINAT ORS 
3 ELE CT RGNIC DRAFTING 
4 SUPPL IES I EXPENSES 

LABOR SUMMARY 
: Craft : Total : Total : 

Section V 

: Cede : Hours : Lahor K$: 

EE 
EC 
ED 

30.0 
210.0 
·30.0 

270.0 

1.392 
7.046 
0.764 

9.201 

0.000 
0. 000 
0. 000 

1 2000 .00 EU 2.000 
---.-----

2.000 
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30 30. 0 EE 46.40 1. 392 1.392 
210 210.0 EC 33.55 7. 046 7. 046 

30 30.0 ED 25.15 0.764 0.n4 
0.0 0.000 2. 000 

------.-- ------------------
270 .0 9.201 11. 201 



BEVATRON UPSRADE 

Cost Est i •• t , D,tails 

~~jor COlponent/Subcoaponentl WBS NOT E S 

PROJECT DIRECTION/MANAGEMENT l.l.l lI2l187 l ALONSO SAllI PROJECT MANAGEMENT 

Itel: ".t,ri.l L.bor 
No.: ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

HATL. I 
: Tot.l : LABOR 

~eas. : Units: Cost : Basis: ~t Kt : Units: Hrs. : Hours : Code : f/Hr lLabor Ki: TOTAL $ 

I HANASER 0.000 6000 6000.0 PH 2B.42 170.520 170.520 
2 DEPUTY MANAGER 0.000 6000 6000 .0 PH 2B .42 170.520 170.520 
3 MECHANICAL LEAD ER 0.000 6000 6000.0 ME 49.00 294.000 294.000 
4 ELECTRICAL LEADER 0.000 6000 6000.0 EE 46.40 27B.400 27B.400 
5 SUPPLIES ~ EXPENSES LOT 2 65000.00 EU 130.000 0.0 0.01)0 130. 000 

--------- --------- ------------------
130.000 24000.0 913 .440 1043.440 

LABOR SUMMARY 
: Craft : Total : Tohl : 
: Code : Hours : labor K$: 

EE 6000.0 278.400 
ME 6000.0 294.000 
PH 12000.0 341 .040 

SUM 24000.0 9Il .440 
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Major COAponent /Su b,o~ ponent: 

PROJECT OFFICE SERVICES 

Ihn: 
No.: ITEM TITLE 

BEVATRON UPGRADE 

Co,t E,t i •• te Det.il, 

WBS : Date : Version: NAnE :FILENAME: NOT E S 

1.3.2 1/20/B7 2 ALONSO SAI32 PROJECT MANAGEMENT 

M.teri.1 L.bor 
Unit : No. r Unit : Cost : Total : No. : Unit : Total : Craft : 

HATL. I 
: Total : LABOR 

"£las.: Un it s: Cost : 8asis: Mt K. : Units: Hrs. : Hours : Code : $/Hr :Labor ~ $: TOTAL $ 

I SECRETARIAL ASSISTANCE 
2 SUPPL IES I EXPENSES LOT I 170~0.00 EU 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor U: 

AA 4000.0 1I3.6BO 

SUM 4000 .0 113.6BO 

Section V 

0.000 
1 7.0~0 

17.050 
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4000 4000.0 AA 28.42 113.bBO 11 3.680 
0.0 0.000 17. 050 

4000. 0 113.680 130.730 



BEVATRON UP6RAOE 

Cost Esti.ate Oetails 

l'Iajcr COlponentiSubcomponent: NBS : Date : Version: NAME :FILENAHE: NOT E S 

PROJECT fINANCIAL TRACKliI6 1.3.3 1/20/87 2 ALONSO SAI33 PROJECT MANAGEMENT 

!tell : l1aterial Labor HATL. I 
ilo. : ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

Heas. : Units: Cost : Basis: Itt K$ : Units: Hrs. : Hours : Code : $/Hr :Labor U: TOTAL $ 

1 PROJECT AOMINISTRATOR 
2 SUPPLIES I EXPENSES LOT 1 25570.00 EU 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$: 

AA 6000.0 170.520 

SUM 6000.0 170.520 

Section V 

0.000 
25.570 

25.570 
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6000 6000.0 AA 28.42 170.520 170 .520 
0.0 0.000 25.570 

6000.0 170.520 196.090 



Kajor COlponent/Subcolponent: 

INCREMENTAL INDIRECTS 

Item: 
No.: ITEM TITLE 

BEVATRON UPGRADE 

Cost Esti.ate Det.il, 

WBS : Date : Version: NAME :FIlENAHE: NOT E S 

1.3.4 1/16/B7 I ALONSO SAI3! PROJECT MANAGEMENT 

Material Labor 
Uni t : No. : Uni t : Cost : Total : No. : Uni t : Total : Craft : 

HATL. & 
: Total : LABOR 

"eils. : Units: Cost : Basis: Mt K$ : Units: Hrs. : Hours : Code : S/ Hr :labor K$: TOTAL S 

I INCREMENTAL INDIRECTS 6 56667.00 EU 340.002 0.0 0.000 310. 002 

340.002 0. 0 0.000 340.002 

LABOR SUMMARY 
: Craft : Total : Tohl : 
: Code : Hours : labor KS: 

SUM 0.0 0.000 
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BEVATRON UPGRADE 

Cost E5ti~ate Details 

Major Co ~ponent/Subccl ponent: WBS : Date : Version: NAME :FILENAME: NOT E S 

MAGNETS ~ SUPPORTS 1.4.1.1 2I21B7 1 TANABE 51411 COilmiGEilCY MAS NETS \ SUPPORTS 

Ite;il: Material Labor MATl. ~ 

No.: ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : : ToLil : LHBOR 
Meas. : Units: Cost : Basis: I'It Kt : Units: Hrs. : Hours : Code : $!Hr :Labo!'" K$: TD TA:'" :! 

1000 174 •. 00 EU 1746.000 0.000 1746. 000 

1746.000 0.0 0.000 1746.000 

LABOR SU~MARY 
: Craft : T utal : " • • 1 \ 

h _! . , 

: Code : 

0.0 0.000 
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Ma jor COlponent /Subcomponent: 

RING VACUUM SYSTEM 

I ten! : 
No . : IT EM TlTLE 

BEVATRON UPGRADE 

Co,t E,ti •• t, D,t.i ls 

UBS : Date : Version: NAME :FIlENAHE : NO IE S 

1.4. 1. 2 2/2/87 1 HUNT S1411 CONTINGENCY RING VACUUM SYSTEM 

MateriAl Labor 
Unit : No. : Unit : Cost : TotAl : No. : Unit : Total : Cr aft : 

MATL. I 
: Tot. l : LA BOR 

"eas. : Units: Cost : Basis : "t K$ : Un i ts : Hrs . : Hours : Code : t /Hr : L ~b lJ r U: TO TAL $ 

: CGI1T 1NGENCY 1000 I424. 00 EU 1424 .000 0.0 0.000 1414 .000 

1424. 000 0, 0 V.OOO 1414 .000 

LAB OR SUMMARY 
: Craft : T·,\. 1 : Tot.l : 
: Cadi! : Hours : Labor K$: 

SU,"! 0.0 0.000 
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Ma jor Cc~ponent/Subco~ponent: 

RF SYSTEM 

Ite" : 
No . : ITEM TITLE 

BEVATRON UPGRADE 

Cost Estilate Details 

wes : Date : Vers ion: NAME iFILENAME: NOT E S 

1.~, 1. 3 2/2 /97 I HOWARD SI413 CONTINGENCY RF SYST EN 

l1aterial labor 
Unit : No. : Unit : Cost : Total : No. : Unit : Total : Craft : 

MAlL . ~ 

: Tot,l : LABOR 
Meas. : Units: Cost : Basis: Mt K$ : Units: Hr s. : Hours : Code : S/ Hr :Labor Kt. : TOTAL $ 

1 COtITlNGH;CY 1000 401. 00 EU 401.000 0,0 0, 000 401. 000 

401. 000 0.0 O.OGO 40i .OOO 

LA,OR SUMMARY 
: Crift : leital : Total : 
: C Q~2 : Hours : l.1 bor K:S : 

SUM 0,0 0,000 
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BEVATRON UPGRADE 

Cost Esti . ate Details 

Ma jor CG ~ponent/SubcQ~ponent: was : Date : Version: NAME :Fl l ENAME: fl 0 T E 5 

RING POIER SUPPLIES 1. 4.1.4 212/B7 I FRIAS 51414 CDNTHlGENCY: RING POMER SUPPLIES 

Ite:d l1aterial labor MATl. & 
No. : ITEM TI TlE Unit : No. : Unit : Cost : Total : No. : Unit : Total : Cnft : : Total : LABOR 

/'le as. : Units: Cost : Basis: ~t Kt : Units: Hrs. : Hours : Code : U Hr :labor Kt: TOTAL $ 

1 C8NTliiGE,liCY 1000 1300.00 EU 1300. 000 0. 0 0.000 1300. 000 

1300. 000 0. 0 0.0,)0 1300. 000 

LABOR SUM MARY 
: Craft : Total : Total : 
: Code : Hours : labor K~: 

0.0 0.000 
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BEVATRON UPGRADE 

Cost Est, •• t, D,t.i ls 

Ma j or CO!T!pon entiSubcoQPonent: WBS : Date : Version: NAI'IE :FiLEIJAnE: NOT E 5 

BEAN MONITORING DEV1CES 1.4 . 1.5 212187 I REIMERS SI415 CONTINGENCY : BEAM MONITORING DEVICES 

Item: Material Labor 
110.: ITEM TITLE Unit : No. : Uni t : Cast : Total : No. : Un i t : Total : Craft : 

~IAIL . I 
I 10t.1 I LABOR 

Meas. : Units: Cost : Basis : I'It K$ : Units: Hrs. : Hours : Code : *JHr :Labor ia: TOTAL $ 

1 CO NT; ~GE~JCY 1000 27. 00 EU 27 .000 0.0 0, 000 27.000 

27.000 0.0 0.000 17.000 

LABOR SUMMARY 
: Craft : Total : Total : 
: CG~e : Hours : Labor K$: 

0.0 0.000 
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BE 'IATROII UPGRADE 

Co,t Esti.,t, D,t ,il, 

Major COlpanent/SubcOlponent: : Date : Version: NAME :FILWAl1E: ~l OT ES 

SUR VEY \ ALIGNMEN T 1.4.1.6 112187 I REIMERS S1416 CONTINGENCY : SURVEY AlID ALI GN MEIIT 

I tetl: Material labar MIL. ~ 

No . : ITEN TITLE Unit : tlo. : Unit : Cast : Total : No. : Urlit : Total : Craft: : Tot al : LABOR 
Meas . : Units: Cost : Basis: Itt K$ : Uni ts: Hrs. : Hours : Code : $/Hr :Labor n: TOTAL $ 

I CmiTl :IGE NC Y 1000 55 .00 EU 55. 0eo 0.0 0. 000 ~5 . 000 

55. 000 0.0 O. CO O 55. 000 

LABOR SU~:-:ARY 

: Craft : Total : Totai : 
: Cude : Hours : Labor K$: 

SUM 0.0 o.coo 

Section V Page 233 



3EVATROtl UPGRADE 

Cost Estit.te Det.ils 

~a jiir CC QPonent /Subcolponent: was : Date : Version : NAME :FIlENAME: NO IE S 

MAGIIETS AIiD SUPPORTS 1.4.2. 1 2121B7 1 TANABE SI421 CO:ITWGENCY: MAGNETS & SUPPORTS IBEAM LI NE NO 

I tel:: Material L.bor MATL. I 
Nc. : ITEM TITLE Unit : tlo. : Unit : Cost : Total : No. : Un i t : Total : Craft: : Total : LABOR 

l1eas . : Units: Cost : Basis: ~t K$ : Units: Hrs . : Hours : Code : * /Hr :Labor n : TO TAL $ 

1 COIl TlNGEIKY 1000 303. 00 EU 303. 000 0.0 Q.OOO -30·3.000 

303.000 0.1) 0.000 303.000 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : lahar 1($: 

SUM 0.0 0. 000 
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BEVA TRON UPGRADE 

Cost Esti .ate Details 

Major Ccr.ponent/Subcolponent: iBS NOT E S 

VACUUM SYSTEMS 1.4. 2.2 2/2/B7 I HUNT SI422 COiIT 1I16EIICY: VACUUH svsms (BEA~ LINE HODS ! 

I te ;!: Hat"ial l abor HATl. I 
li o. : I TEM TITLE Uni t : No. : Unit : Cost : Total : No. : Unit : To tal : Craft : : Tot,1 : LABOR 

/'leas. : Units: Co st : Basis: ~t Kt : Units: Hrs . : Hours : Code : $/ Hr :labor K$: TOTAL $ 

1 CmUI NG ENCY 1000 135 .00 EU 135 .000 0. 0 i) , 000 135.000 

135 .000 0.0 0.000 l35 .000 

LABOR SUMMARY 
: Craft : Total : Total : 
: Cod!? : Hours : Labor K$: 

SUM 0.0 0.000 
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BEVATRON UPGRADE 

Cost Esti.ate Details 

~aj or Caaponent/Subcoopanent : ~es : Date : Version : NAME :FIL ENAME: NOT E S 

IECH. BEAM INSTRUMENTATI ON 1.4.2.3 2/2 /87 I REIMERS SI423 CONTINGENCY: MECH. BEAM INSTRUMEilTATION 

It " : Material l abor 
:10. : ITEM TITlE Uni t : No . : Unit : Cost : Total : No . : Unit : Total : Craft : 

MATL. ,~ 

: Tot ,1 : LABOR 
Meas. : Units: Cos t : Basis: Mt Kt : Un its: Hrs. : Hours : Code : $/Hr :Labor n: TOTAL $ 

I COiITlIIGEIICY 1000 73 .00 EU 73. 000 0.0 O. OOC 73 .000 

73. 000 0.0 0. 000 n.coo 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : Labor K$:: 

SUM 0.0 0.000 
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~a jar Co ~p onent / Sub coIPQnent: 

POWER SUPPLI ES 

It,,; 
flo. : ITEM TITLE 

~BS 

1.4.2.4 

Uni t : 

BEVATROIt UP6RADE 

Cost Es ti,at. O,t,ils 

: Date : Version: NAME lFILEUAME: NOT E S 

2121B7 I OllNElL SI424 CONTlNGENCY, POWER SUPPLIES 

Materidl Labor 
No. : Unit : · Cost : Total : No. : Unit : Total : Craft : 

Neas. : Units: Cost : Basis: Nt Kt : Units: Hrs. : Hours : Code : 

1 COlli lii6E~CY 1000 4B. 00 EU 48 . 000 0.0 

48.000 0.0 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hours : L.]bor K$ : 

SUr. 0.0 0.000 
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MATL. I 
: Total : LABOR 

l i Hr :L,bor Kf: TOTAL I 

0.000 48. 000 

0.000 4B .OOO 



BEVATRON UP GR ADE 

Cost Esti mate Details 

~ajor Co~ponent /Subcomponent : WSS : Date : Version: NA~E :FILE ~lAHE: NOT E S 

LOW LEVEL ELECTRONICS l. 4. 3. I 2/2/87 I OilliELL SI431 CONmGENCY, LOW LEVEL ELECTRO~!C5 

:le;: Material labor HAlL. I 
~~o . : ITEM TITLE Uni t : No. : Uni t : Cost : Total : No. : Unit : Total : Craft : : Total : LABOR 

i'leas. : Units: Cost : Basis : Mt KS : Units: Hr s. : Hour s : Cede : t/Hr ilabor n : TOTAL $ 

1 cGln WGEIICY 1000 192. 00 EU 192.00C 0.0 0.000 192.000 

192. 000 1) .0 0.000 192.000 

LABOR SUMARY 
: Craft : Total : Total : 
: Code : Ho urs : labor K:l: 

sur. 0.0 0.000 
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BEVATRON UPGRADE 

Cost E5ti~ate Details 

Major Co~ponent/Su ~co;po n ent : WBS t Date : Version: NAME :FILENAI'IEt fl D T E S 

COMP UT ER Cmmel SYSTEM MOOS !. U. 2 2121B7 1 DNINEll S1432 CONmiGENCY: COMPUTER CONTROL SYSTEM MODS 

I teoil : 
,~o. : ITEM TITlE 

Material Labor 
Unit : ~o. : Unit : Cost : Total : No. : Unit : Total : Craft : 
t1eas. : Units: Cost : 8asis: Mt Kf : Units: Hrs. : Hours : Code : 

1 Ceta Hl Gn~CY 1000 207. 00 EU 207.000 0.0 

207.000 0.0 

LABOR SUMMARY 
: Craft : Total . : r,tal : 
: Cade : Hours : Labor K:S: 

SU:1 0.0 0.000 
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MATl. ~ 

: Total : LABOR 
l i Hr :labor KI : TOTAL I 

0.000 207. 000 

0.000 207.000 



BEVATRON UPGRAOE 

Cost Estilate Details 

Major CiJ :ilp onE-il l / Subcomp01l2nt: was : Oate : Version: NAME :FILEI~AME: NOT E S 

COiITRCL ROOM CONSOLIDATION 1.4.3.3 212/87 1 OWINELL SI433 CONTINGHICY: CONTROL ROON CONSOLlOATI OIi 

Ite;: Material Labor I.ATL. I 
No, : ITEM TITLE Unit : No. : Uni t : Cost : Total : No. : Unit : Total : Craft: : Total : LABOR 

Xeas. : Units: Cost : Basis: ~t K$ : Units: Hrs. : Hours : Code : ~ / Hr :Labor K$: TOTAL l 

1 CDNT I t,GE:~CY 1000 294.00 EU 294.000 0.0 0. 000 294 .000 

194.000 0. 0 0. 000 294. 000 

LABOR SUMMARY 
: Craft : Total : Tolal : 
: Code : Hours : labor Kt: 

0.0 0.000 
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BEVATRON UPGRADE 

Cost Estilate Det.ils 

~ajor CG~ponent / Subcolpon ent: WBS : Date : Version: NA"E :F[lENA~E: NOT E S 

SlTE CLEARANCE ~ PREP 1.4 . 4.1 212/87 1 REIMERS 51441 CONTIlIGEliCY: SITE CLEARANCE I PREP 

Ite~: 

tlo. : mM TITLE 
Material labor 

Unit : No . : Unit : Cost : Total : No. : Unit : Total : Craft : 
"eas, : Units : Cost : Basis: I'It KS : Units: Hrs. : Hours : Code : 

1 COlli HIGEIICY tO~O 354. 00 EU 354.000 0.0 

354.000 0.0 

LABOR SUMMARY 
: Craft : Total : Total 
: Code : Hvurs : labor K$: 

SUM 0.0 0.000 
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MATl . ~ 

: Total : LA BOR 
IIHr :Labor KI : TOTAL l 

o.oeo 354 •• 00 

O. COO 354, 1)00 



BEVATRON UPGRADE 

Cost Esti.at. Details 

Major COG;pCil2ntlSubcomponent: iBS : Date : Version: NAME :FtLE~lAI1E: fl 0 T E S 

SHI ELmiG MODIFICATIONS 1.4.4.2 2/2/87 I REIMERS SI442 CDtITlNGENCY: SHIELDING MODI FICATI ONS 

It " : Material labor MAIL. I 
No. : IrEI'! TITLE Unit : rio . : Unit : Cost : Total : t~o. : Unit : To tal : Craft : : Total : LABOR 

"eas. : Units: Cost : Basis : Mt KS : Units: Hrs. : Hours : Code : t /Hr :Labor K$: TOT AL :$: 

1 COlHI~GENCY 1000 61.00 EU 61.000 0,0 0.000 ,~1.000 

b1. 000 0,0 0.(;00 61.000 

LABOR SUM!ARY 
: Craft : Total : Total : 
: Code : Hours : Labor Kt: 

SUM 0,0 0,000 
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BEVATRON UPGRADE 

Cost Esti~ate Details 

Major Co~ponent/Subcomponent: WBS : Date : Version: NAME :FllENAME: 110 T E5 

UTILITIES - MECHANICAL 1.4.4.3 2/2/87 I REIMERS slm CONTINGEliCY: UTILITIES - MECHANICAL 

Ite:. : Material Labar Mm. I 
No. : ITEM TITLE Uilit : ~Jo. : Unit : Cost : Total : No. : Unit : Total : Craft : : Total : LABOR 

Meas.: Units: Cost : Basis:"t K$ : Units: Hrs. : Hours : Cede : $/Hr :Labor K$: TOTAL $ 

t COtn I tmEUCY 1000 64. CO EU 64. 000 0. 0 0. 000 64.000 

64.000 0.0 0. 000 64.000 

LABOR SUMMARY 
: Craft : Total : Total : 
: Code : Hour; : Labor K$: 

su:-; 0. 0 0. 000 
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BEVATRON UPGRADE 

Cost Esti.ate Details 

~ajDr Component/Subco~ponent: was : Dah : Version: NAME :FIL£1~AME: NOT E 5 

UTIL IT IES - ELECTRICAL 1.4,~,4 2/2187 I DWIIIELL 51444 COilmiGEilCY: UTILITIES - ELECTRICAL 

Iteil : Material labor MAlL, \ 
tlo.: ITEM TITLE Unit : No. : Unit : Cost : Total : No. : Uni t : Total : Craft: : Total : LABOR 

Meas . : Units: Cost : Basis: /'It K$ : Units: Hrs. : Hours : Code : $/Hr lLabor K$: TO TAL $ 

1 CO NT I NGENCY 1000 18, 00 EU 18,000 0,0 0,000 18,000 

18,000 0,0 0,000 18,000 

LABOR SUMMARY 
: Craft : Total : Total : 
: Sode : Hours : labor K$: 

SUM . 0,0 0,000' 
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BEVATRON UPGRAOE 

( 
Co,t E,ti •• t, D,t,il, 

naj ar COQPonent/Subcomponentl WBS : Dale : Version: NAME :FIlEIJME:: NO IE S 

PROJECT MANAGEMENT 1.4.5 212/87 I ALONSO 5145 COIITl NGHICY: PROJECT MANAGEMENT 

"Ite;!: Material L,bor ~ATl. ~ 

No . : ITEM TITLE Unit : No . : Unit : Cost : Tolal : No. : Unit : Tota l : Craft : : Ta t.1 : LABOR 
/'leas. : Units: Cost : Basis : I'It K$ : Units: · Hrs. : Hours : Code : S/ Hr :lab or K$ : TOT AL! 

: CNTH:SEIICY iOOO 21S.00 EU 215.000 0.0 0. 00'0 m.ooo 

21S. 000 0.0 0. 000 21 5. 000 

LABOR SUMMARY 
' Craft : Tolal : Tctal : 

Code : Hou rs : labor ,::$ : 

- -~ ---------~ - --------------
0.0 0.000 
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i LEGAL NanCE 
I 
i This boolc was prepared as an account of work ~n. 

I 
sored by an agency of the United StatCl GoVern
ment. Neither the United States Government"' nor 
any agency thereof. nor any of their emplo~. 
makes any warranty, express or implied, or assuljlcs 
any legal liability or responsibility (or the aca.t~cY. · 

completeness, or usefulness of any inrormati~, a~ 
paratus. product, or process disclosed. or represents 
that its usc would not infringe privately owned 
rights. Reference herein to any specific commcrcial 
product, process, or service by trade name, trade
mark. manufacturer. or otherwise. docs nor"neces
sarily constitute or imply its endorsement. f"CCOmo -

i mendation, or favoring by the United States . 
I Government or any agency thereof. The views and 

I 
opinions of authors expressed herein do "n,ot neoes

, sarily state or reffect those of the United States 
i Government or any agency thereof. 

This report was done with support from the 
Department of Energy. Any conclusions or opinions 
expressed in this report represent solely those of lhe 
author(s) and nol necessarily those of The Regents of 
the Uninnity of California. the lawrence Berkeley 
Laboratory or the Department of Energy. 

Reference to a company or product name does 
not imply approvaJ or recommendation of the 
product by the Univenity of California or the U.S. 
Department of.E,\CfIY to the exclusion of othen that 
may be suitable. 

Lawrence BcrkcleyJ.abotilory is an equal opportunity employer. 
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